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; ADDITIONAL ABSERAGTS PERTAmmG TO SEAPLANES
o By Jerold. M. Bid.well and Douglas A. King

o . i -

e T SUM’IARY
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. About 500 additional refererices pertaining $o the hydrodynamic
deslgn of seaplanes have been compiled, and the informabtion is pre=
sented in the form of abstracts classified under six maln headings:
GENERAL INFORMATION, HYDROSTATICS, BEYDRODYNAMICS, AERODYNAMICS,
OFERATION, and RESEARCE. Ths r:ompilation ig an extension of
NACA RM No. 16113, entitled "Abstracts Pertaining to Seaplanes, "
by Jerold M. Bidwell and Douglas A. King.

An author ind.ex and. a sub.jec'b 1ndex are included.

o el T et

' " DvmopuCcTIoN ‘

[

A large volume of technical informstion pertaining to seaplanss
has accumulated but exists, through the world, in scatiered and frag-
pentary treamtises. Part of. the:large number of refeorences per‘baining
directly to. the hydrodynamice of seaplanes, as well-ag indirectly to
hydrodynamic: design, has been abstracted, compiled, and presented in
NACA RM No..IL6I13, entitled "Abstracte Pertaining t6 Seaplanes,” by
Jdorold M. Bidwell and Dougles A. King. Thege-additional ebstracts
have heen prepared or obtained and compiled in -the same way so as to
be useful to persons engaged in seaplane research and development.

The .abstracts are not intended as substitutes for the original
papers but serve only as condensations of the important points. It
is believed, howsver, that in many cases the abstracts will contain
sufficient informetion to obviate procurement of the original papers.

References used have been principally books, society Jjournals,
periodicals, American, British, and German published and unpublished
reports, and reports made availlable by Boelng Aircraft Compeny,
Consolidated Vultee Aircraft Corporation, The Glenn I.. Martin Company,
and Stevens Institube of Technology. Miscellaneous American, British,
French, German, Russian, Swedlsh, Itallan, Japanese, and Spanish
books and. papers have also been inc‘luded..
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Many abstrects were taken directly from summaries in the
original papers. Abstracte were also taken from "Aeroc Digest,"
"Aeronautical Engineering Review," "Aircraft Engineering," "The
Engineering Index," "Journal of the Aercnautical Sciences,” “Journal
of the Royal Aercnautical Soclety,™ and "Science Abstracts." Acknowl-—
edgment is made to James M, Benson, Calvin M. Class, and Ralph W,
Krone for assisting the authors in the preparation of abstracts.

A large number of the abstracts have not been checked with the
original papers but have been included becauge they offer scme infor-
mation which might be of interest. References that have not been
checked are merked with an asterisk, and the source of the abstract
is included just below the abstract. Some editing of the unchecked
abstracts was performed when clarity could be improved without loes
of accuracy. _

MBETHOD OF FRESENTATION

Abstracts

-

The classlification system for the abastracts has been made so
general as to include any conceivable report thet would pertain to
the hydrodynamics of seaplanes., The headings have been arranged to -
pexrmit the use of a number classification system if it is so desired
at a later date.

The main heedings have been desigmated as GENERAI. INFORMATION,
HYDROSTATICS, HYDRODYNAMICS, AERODYNAMICS, OPERATION, and RESEARCH,
The GENERAL INFORMATION classification is concerned with biblio-
graphical raferences and references in which the performsnce or
goametrical cheracteristics of seaplanses are described or discussed
in a very general way. References that deal with a seaplsne at .
rest in the water are classified under HYDROSTATICS. HYDRODYNAMICS,
, Which is the main subject under conslderation, contains references
that relate to the characteristics of a seaplane frum rest to get—
avay. AERODYNAMICS includes information on the aercdynamic char—
acteristics that directly or indirectly influence the design of the
hydrodynemic surfaces. OPFERATION contains those references in which
the conditions under which seaplanes must operate are described.
References that relate to the manner in which research is carried
out and to the equipment used are classified under RESEARCH.
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The complete classification used isg as follows:

GENERAL INFORMATTON
General S
Deslegn
Descriptlions
Take-off
Bibliographies

HYDROSTATICS
General
Buoyancy
8tability

HYDRODYNAMICS
General
. Hydrcdynamic sustentation
Planing swface .
Steady condition
Unateady condltlion
Hydrofoll N
. Forces and moments on hulls and floate
Longitudinal forces and moments
Steady condition
-~ Resistance
Lift
" Moment
Unsteady condition
Resistance
Lift
Moment
Lateral forces and moments
Steady condition
Side force
Heeling mcment
Yawing moment
Unsteady conditlion
Side force
‘Heeling moment
Yawing moment
Pressure distributions
Spray and wake
Stability wnder way
Longltudinal stability
Low-angle stability
High-angle stability
Stabllity characteristics
Lateral stability
Heel stability ,
Directional stebility
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AERCDYNAMICS
General
Propulsive arrangements
Forces and moments on hulls and floats

QFERATION
General
Piloting
Seaplane bases
Seavays

RESEARCH
General
Equipnent
Technlque

The abgtracts are arranged alphabetically by title under the
headings and are nmumbered consecutively. To facilitate cross
referencing, the abstract numbers are a continuation of those In
NACA BM No. L6AI13, which ren fram 1 to h0L. Abstracts 402 to 91k
are presented in this report. At the end of each group of absiracts,
reference is made to other abstracte which contain, in part, infor-
mation of interest on the same subjsct. Where two or more reports
contain similar anelyses of the sems data, the abstracts asre grouped
together under the same abstract number with successive abstracts
taking letter suffices. The most complete or the most generally
gvallable report 1s listed first.

Abgtractors' notes are enclosed by brackets.

Author Inlex

In hydrodynamics, as 1n other fields of research, the names of
the authors are very useful in locating information of a type for
vhich an author is well kmown. The names of the authors of the
pepere given are therefore Indexed alphabetically. After the name
of each author, a list of abstract numbers is given indicating the
reports of which he was author or coauthoxr.

SubJect Index

The subject index is intended to meet the needs of persons
interested in the specific detaills of the hydrodynemics of seaplanes.
Research and deslign peremeters, auxiliary devices, specific fume-
tional parameters, and seaplanc designations are listed. The subject
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index is not intended to.be complete hut includes the factors that
appear to be of most interests to geaplane specialis-bs. '

~ LIST OF ABBREVIATIONS

The following ebbreviations are used in denoting the type and
source of the papers vwhich have beeh abatracted, or the source of

the abstract:

ACA

. ACR

ADR .

Aero. Eng. Rev.

Aero. Res. Inst.,
Tokyo Imperial Univ.

Alrc. Eng.

ARR

BAC

Bull. Tech.

du Bureaun Veritas

Bur. Aera.

Bur. Ships

CAA

CAC

CAHI

Canadian Jour. Res.
Compies Rendus,

CVAC

Dept. Comm.
DTMB
DVL

Edo

Ing. Abatr.
Eng. Ind.
Eng. Rep.

. Aé.ﬁsoz? Comiittee for Aeronautics

Adwance Confidentlal Repori

Aviation Desizn Research -

Aeronautical Engineoring Review

Ad¢ronautical Research I_ns’citute, Tokyo
Imperial Universlty

Alrcraft Engineering

»"Aeronautical Research Committee

Advance Restricted Repoxrt

'-Boeing Alrcraft Company

Bulletin Technique du Bureau Veri'baé

Bureau of Aeronautics, Navy Department’
Bureau of Shilps, Navy 'Department

Civil Aeronautics Administration

Consolidated Alrcraft Corporation

Centtral Aero-Hydrodyntmical Institube
{Moscow)}

Canadian Jownal of Research ,

Comptes Rendus des Seances de 1'Academie
des Sciences .

Consolidated Vultes Alrcraft Corporation

Department of Commerce

David Taylor Model Basin

Deutsche Versuchsanstalt fiir
Luftfahrtforschung

Edo Aircraft Corporation
Engineering Abstracts
The Engineering Index
Engineering Report
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¥B Forschungsbericht
Forsch. avf dem Geh. "Forschung auf dem Geblate des
des Ingeniswrw. Ingendiewrwesens
GIM . 'Phe Clemn L. Martin Campany

Illuatr. Flugwoche
Ing.<Archiv
Ing. Vet. Akad. Handl.

Inet. Aérotech. de St. Cyr

Inst. fitr Seeflugw. der IVL

InBt. Nav. A.’('Oh- *
Int. Cons. APP]-- Meach.

Izv. Akad. Nauk SSSR

Jahrb. der deutschen
Luftfahrtforaschung

Jahrb. der Schiffvautech.

Jour. Aero. Scl. '

JODI‘- Am. Soc. Nav. En@‘s.

Jour. Inst. Aeroc. Engineers

Jour. Oceanoas.
Jour. R.A.8.

Jowr. Soc. Nav. Axch. Jepen

B

Lab. Aerc. R. Politec.
Torino

MOA lE OE-

Min. Alrc. Frod.
MR

TACA

Illustrierte Flugwoche

Ingenlewr-Archiv

Ingeniors Vetenskep Akademien,
Band.linqar

Institut Aerotechnigue de 8t. Cyr

Institub flr Seeflugwesen der Deutsche

‘Versuchsanstalt filr Luftfahrtforschung
Institution of Naval Axrchitects
International Congress for Applied

Mechanice :

Izvestia Akedemil Nauk SSSR

Jahirbuch der deuwtschen Luftfahrtforschung
Jahrhuch der Schiffbautechnik

- Journal of the Aeronautical Sciences

American Society of Naval Engineers,
Journal S

Jowrnal of the Imstitution of
Aeronautical Ensineers

Journal of Oceanography (Japan)

Journal of the Royal Aeronautical
Boctety

Journzl of the Soclety of Naval

" Architects of Japan

Kurzbericht {probable)

Laboratoric di Aeranautica Reale\
Politechnico 41 Torino

Merine Alrcraft Experimental
Establishment

Minigtry of Aircraft Production

Memorandum Report

National Advisgoxy Coomittee for
Asronautics

'



NACA RM No. L7J1k

B
Proc. Cambridge Phil. Booc.

Proc. Roy. Soc. (London)

R. & M.
RAE.
RB

Rep.

SAE Jc_:ur.

Sci. Abstr.
SIT
Soc. Nav. Arch. and Mar. Eng.

Tech. Ber.

Tech. Data Dipest

Tech. Vosdushnogo Flota

™

™

Trens. Inst. En{gri'.'- and
Shipbuilders in Scotland

Trans. N. E. Coast Inst.
Engrs. and Shipbullders

Trans. Sci. Tech. Soc.
Shipbldg. and Engrg.
(Russia

w
USEMB

W.R.H.
Z.f.aMM.
Z.FM.
Z.,V.D.I. -

Z'w.B.

Prufungsbericht

Carbridge Philoscophical Soclety,
Proceedings

Royal Soclety of London, Proceedings

Reports and Memorande

Roysl Aircreft Establishment
Restricted Bulletin

Report

Soclety of Automotive Enginsers,
Journal

Sclence Abstracts, Section A, FPhysics

Stevens Institute of Technology

Soclety of Naval Architects and
Merine Engineers

Technische Berilchte

Technical Data Digest

Technika Vosdushnoge Flote

Technical Memorandim

Technical Note

Institution of Enginsers and Sh:l.p-
builders in Scotland, Transactions

North-East Coast Insti‘bu'biou of
Engineers and Shipbullders,
Transactions

Transactions of the Scientific and
Technical Society of Shipbuilding
and Engineering (Russie)

Untersuchungen und Mittellungen
United States Experimental Model Bagin

. Werft~Reederel-Hafen

Zoitschrift fir sngewandise Mathematik
und Mechanik

Zeitschrift fir Flugtechnik und
" Motorluftschiffert

Zeitschirift des Vereines &eutscher
Ingenieure

Zentrale fhr wissenscheftliches

Berichtwesen iber ILuftfahrtforschung
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GENERAL INFORMATION
General

402+ Werner, Edward P.,: A, S. M. E..Seaplene Meeting at Cleveland.
Aviation, vol. 27, no. 11, Sept. 1929, PP 571-573.

. . Review of Aercnautlcal meeting of ASME in Cleveland with

.a'bs'bz‘a.c'bs of papers presented: uses of seaplanes and conditions

. governing their design and comsitruction. T. P. Wright and _ .

G. A. Lu'burg, possibilities in use of hydrpvanes or separate planing
.-surfaces helow hull of sesplane; problem of design treated by

- A. Rohrbach with more technioal detail; advantages of amphibian

- geaxr -for commercial use; catepylting aircraft, W. M. F.‘ellers‘, floa.t
design, H. C. Bicharﬁson. Eng. Ind., 1929, D. lo’+5. : .

1403 Anon.. The Case - for the Flying Boa.t. Fligh'b Nov. 25, 1911-3,
PP. 582-585,. 595. _

The adventages offered by the.use of flying boats -foy long-
range ‘cdmmercial operation sre enumerated. .The take-off rin, hulle-
size, dreg, wing loading, structurel weight, end huil pressurizing
- ave,discussed to show in what respects the flying boat is or .can be
".made superior to.the landplsne. A floating dock which would facili-
ta.te hendling is ‘described. Summer and winter flying-boat operation

mqntioned and reccmnenda'b‘lms for flying—-boat d.evelopmen'b are
outlined. ‘A mumber of sketches, tables, and curves. are included..

403a. Pollitt, C. A, H.: 'Where Angels Fear -'. Flight, Bec. 16,
- 1943, pp. 661-662. - - . R R

The erticle described in abstract 403 1s challenged and the
- question of whether there will really be & plac;e For the .flying
boat in.the post-war era is asked. An example ig, given to.show -that
landplane gervice would be more- convenient and would waste less {ime
than an equivalent flying-‘boa.t-Land.plane -feeder service. . Structural

. weight is reexamined and it is stated thet the ton m.tleage loss of

paylosd dus to sacrificing internal space to an srrangement of steps
and chines may.be sufficient to tium the scales in favor of the land-
pla.ne The use of Aifferent propulsive arrengements wag shown to
influence the design of .the floating dock (abstract 403). -British
flying-boat designs, 1t is declared, are inferior to Americen designs
only in q,uantity and. not in & technical gense.

e
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GENERAT, INI‘ORMA’I‘ION
General

"

Lo3b. Knowler, Henry: .The Case for the Flying Bqa.t. Flight, Jan. 6,
192‘-,4', P l9c . i

. The guestions raiaed. in ebstract LO3a nbout the use of flying
boats in the.post-war ers (abstract 403) ere answered. Because the
proposed main routes aye plammed for stages ranging from 1300 to |
3500 miles, point to point, important maln bases will be relatively
few in num‘ber. Location of flying«boat ‘beses need. not be . any further
from large cities than main landplane bases. As the flying boats
mentioned in sbstract 403 are intended to operate at a height of
20,000 feet, neither the rectangular :t‘uselage nor the conventional
hull may be usged but a clreular section with a hull bottom can dbe
employed. It is agreed that maintenance and hendling problems are
the ‘most formidable in the use of flying boats.

uo3c. Kemp, W. P.: .The Future of the Flying Boat. Flight,-Jan. 27,
1944, pp. 100-102, | _ )

‘The point in abstract 403a concerning flyimboat bases is
challenged. Maps of North America, South America, Africa, and Tndia
are given to illustrate the vast potentialities for flying-boat
bases near the largest trade citles of the world. It is believed -
that shipping companies will be the likely operators of i’,lymg-boa.t
lines in the future.

#j03d. Pollibb, C. A. H.t The Flying Boat. Flight, Fob. 2k, 1ok,
DD, 196-198 . :

. Previous observations (abatract 403a) as to superiority of the
landplene over the seaplane are snlarged upon and arguments.
(abstract 403b) offered in favor of seaplanes are answered. The
objections are mainly concorned with problems of loading, lateral
stability, forced landings, and costs of comstruction of bases. -

Aeroc. Eng. Bev., L!ﬂy 191",4', _pu TT

*li03e; Kemp, W. P.3 The Flying Boat. flight, March 30, 194k,
pp. 3k4Oa, 3hObL.

The merits of the flying boat are compared with those of the

landplane. The flying boat is favored end criticiems made in a
preceding article (abatract L03d) are answered. Questions of forced
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GENERAL INFORMATION
General

lendings, freight 1oad1ng, lateral sta'b;lli‘by, and relative effi-
clency are discussed.

Aéro.« Eng. Rev., June 19k, p. 77

404, Baker, Donald L., and Driggs, Ivan H.: A Comparative Study of
Landplanes a.nd Flying Boats as Long Range Bombers. AIR Rep.
No. R-17, Bur. Aero., June 1k, 19h3.

A statlstical and theoreticael analysis of welght and eerody-
nemic performence date of existing and hypothetical long-renge
bombers is made to evaluate the reasons wnderdlying the apparent
disparity in performance between flying boats and lendplanss. It
1s concluded that large flying boats (gross weights greater than
150,000 pounds) will have equal or greater range then corresponding
landplenes, but less speed and rate of climb. Reasons for the dif- ,'»
ferences In performance 'be'bween ‘flying boats gnd lendplanes are:
the tendency to design flying boats with gree:ber power loading and
less wing loading than landplenes; and a disregard of the correct
relationship between heam. ;Loadi.ng, power loeding, and wing loading.
The ratios of hull or fusglage wetted area to wing area, end of
parasite drag area to hul], or fuselage wetted areg, are grester for
flying boats than for la.pdplanes.

ko5. Rennie, J. Dat, i A Ccmpa.riscm of Operating Coste. The Aeroplane,
vol. IXIX, no. 1782, July 20, 1945, pp. 70-Ti.

Costs of operating the Blackbuvrn B-4oA, a 310,000-pound flying
boat equipped with turbine~driven propellers , are compared with
operating costs for-the Dougles DC-4, Douglas DC-7, and & proposed
Pan Americen transport airplane dee:lgnated the "Type 10%" For com=-
pexrlson, operating costs are also computed for the B-4oA" with recip~
rocating engines, and for a landplene of the same gross weight-and
dosign with turbines and’ reciprocating engines. Total dlrect flying
costs are listed wmdexr, the grouplngs of fuel and oll; depreciation
of airfreme and engines; maintenance of alrframe and engines, and
sorvicing costs; crew pay and expenses; public lisbillty end accident
insurance; end losg on Investment.

It is concluded tha.t there is a reduction in operating .costs'

por ton-mile with increase in gross weight, a slight reduction in
favor of a flying boat as compared with a correspcnding lendplene,
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' GENERAL INFORMATTION
Genexral

and 2 conﬂidbi‘d’ﬁié uﬁg&cﬁim | fevor bf fpropellbrs driven by tur=~
bires as coHpiRsi brd driven by réciprocating engines.
The differencéd ih opex‘ating costs between landplanes and flying
boats increases with increhbimg Fange: HHe structural weight of

the B+k9A would be about 11,800 pounds les# then that of a landplane
of the same gross weight e.nd. foaian.

*’406. IePage, W. L.3 The Develoment of the ﬁm:phi‘hian Airplane.
Avietion, vol. 22, no. 17, April 1927, pp. &28-832.

Farliest designers endeavored to develop amphibious alrcraft
resulting in poor conversions; Loening production shows pioneer
development from first pripciple. .

Eag. Ind., 1927, p. 17

#4,07. Rennie, J. D.:. The Development of the Tong-Renge Flying Boat.
Flight, vol. XXIII, no. 1167, May 8, 1931, pp. K13-416;
and no. 1168 M&Y 15’ 1931’ re. l"3h’lf-_‘;7.

The broad eutlines of the su‘b.ject of long-range flylng boats
axe Odlscussed from the point of view of alrworthiness, seaworthiness,
and ton-mile performance. The majority of British fliying boats are
designed as a compromise between these gualities, and 1t ls con-
sidered that ailr peyrformence might well be sacrificed. to give real
seavorthiness of an altogether higher standard that would render
dissgter after a forced landing improbable.

Take -off performance, econamical speed, and fuel consumption
axe discussed qualitatively by means of charts, with gross weights -
renging from 40,000 to 90,000 pounds. The curve of fuel disposition
renges from 20,000 to 30,000 pounds total welght.

Jour. R.A.S., Aug. 1931, p. Thk

#08, .Maycock, R. B.: . ‘The Enployment of Flying-Boa!s. The Aero-
plane vol. XXXV, no. 2k, Dec. 12, 192 , De Ohl, -

Ehnployment and development of flying boats are discussed., brief
history given; relative performance figures for F 5 of 1916 and
Southampton of 1925; seaworithiness of modern flying boat; bases and
supplieg; working flying-boat units in RAF; important.pert in futuve
civil aviation; in dlscussion, military and naval value of flying -

SO
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boat taken mp. A'bstrac'b of paper presented. beforg Royal United

Service Inst, . ST el ftna., 1928, " p" 165§

11-09 de Pinedo, Marchese: A Flight of 33,000 Miles. . Jouxr. _3_.A.S. s
T vol. XXX, no. 189, Segt. 1926, PP: 507-;18. ok

A q_ua.litative comparison i ma.de ‘be'bween le:nd.pla.nes and.' sea-
planes on the basis of:. proximity’ of landing places to ‘the centers
of large ‘towns 3 initial. and operating costs of regular and- emergency
landing places; disposition of emergency lending places, endeasé
and safety of meking emergency landings. It is considered thet the
difficulties which beset the landplane in these matters would by
absent for seaplanes bscause large towns are locatéd bithey on the
..seacoast or on large rivers or waterways thai form natu:;-al 1a.nding
-'piaces for seaplenes and interconnect the towns. A forced la.na.ing
of 'a seaplene, either on land or on water, is considered to 'be ;Less
dangerous Jhan = forcecl dlending of a. landplane. ;

o A

e i

A ﬂescription is given of & ‘brip “mede by ‘the author in a sea-'

pla.ne Tran Rome to Melbourne vie Bagdaed, Bowbay, . Rangcon thp oo
_Netherlands Indies, and the west coast of Avgtralia, Prom Mel‘bbume
‘o Tok;yo vie New Guinea, the Philippine Islands, and Shanghai a.nd
return from Tokyo to Rome viae Hong Kong, Ba.ngkok Caloutta, Delhi ’
end Bagdad. The total length of the flight weas. 33,000 miles, of”
which 24,000 miles were along the coast or in sight of lapd,
5000 miles were over open sea, and 000 miles over dry land.” ’I‘he
seaplans hed a. meximen yénge of sbout 800 miles, a useful load of .
about 1, ton, end was ritted. with a 8ot of saiis for’ emergenoy )
sa.:tling on 'bhe sea., . T B
#10. h'y, &, L.: THe Flying-Boa'b and the waure._ Aéréhautiqg;' n

T July 1985, pp. d2-kT. . i

The suitability of :E'lyin{_, boats Por pczs-bwar 'bransport is dis-
cussed 'by a Plying-boat captaih. The adventages of ‘certain. 'b;rpes :
of Flying boat for these tasks are pointed out and the continued.
opera’c-icn ‘of flying‘“ 'boa‘c.s on pome . Importeant rou‘ces is ‘urged.

e e

e e

" Aero. Eng. Rev., Sept. 19’-1-5, By 63

T
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411. Nicolson, David: Flying Boat Construction. The Aerocnautical
Jowrnel, vol. XXV, no. 128, Aug. 1921, pp. 385-k12.

. The construction of wooden flying-boat hulls is dlscussed from
the point of view of a naval architect. Detalls of the F.3, F.5,
P.5, N.i Atalanta, N.} Titenie, snd Supermarine four-seater are
dlscussed as examplea. The 1aying out of full=-size lines in & mold
loft 1s importent. The ‘discussion following the paper dealt malinly
.with bulkheeds. ' .

" 412. Schildhaver, C. H.: Flying Boats. Aero. Eng. Rev., vol. 5,
no. 3, .March 1946, pp. 59, 109.

‘I'he a:lva.ntages of the flying boat over the landplane have ‘becoma
. eontroversial. The establishment of a firm program for the develop~
ment of long=-range patrol planes and long-raenge, high-aliitude
bombers for militexy operations 18 advocated, based upon ithe use~
fulness of flylng boats in the past war. Increased officiency in
this respect can be obitained by higher wing loadings, reserving the
present low wing loasding for aircraft in rescue overations on the

- high seag, a necessary type of militaxy operation with flying boats.
New power plants embodying the gas-—turbine princlple can be eq_ually

. efficient used. on flying boats or lendplenes.

~ The develogyment of the camercial trahsport flying boat will
take advantage of higher wing loadings, new power plants, and
increased. handling efficiency with increased size. This develop-
ment will produce e low cost foxrm of transportation dye to the -
increase in useful load of the large flying boats, perticularly
those in the vicinity of 400,000 to 500,000 pounds aross welght.
The intemational air-tranapor‘t industry mxst realize that 1t is
not speed that i essentisl = it is low cost transportation. The
potentlallities of the £flying boat conclusively tend toward setis-
Tactory rapld slr transportetion on long flights at a cost wnder
that of the landplane., To meet foreign competitlion, use of both
landplanes and flying ships 1s ossentlsl, end the military and com-
mercial FTuture of our country must not neglect thelr parallel
furiher development.
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"“413. Gouge, A.: Flying-Boate and Their Possible Developments.
Trans. No E. Coest Inst. Eng. and Shipbuilders, vol. LI,
193%4-35, pp. 277302. Reprinted in Jour. RS, vole XXXIX,

' nos 296, Aug. 1935, »p. 691-713. R

: The growth of flying boets apd seaplenes from-their inception
in 1910 to' the presentdsy is discussed briefly. :Thd’ resistance
characteristics and mans for lateral stebilization:of flying hoats
are discussed, and tFpiEel curves of trim énd resistente plotted
against speed and of twriimuing moment apd resistanch plotted. against
trim pre given. The progress which hes been made. with regard to -
engines is described end the relative adventages of -compression=-
1gnition end of spark-ignition engines are compered. It.1is con-
sidered that a flying boet having a gross welght of 300,000 pounds.
would have weight empty of 182,000 pounds, & total power of ©.. ." -
24,000 brake horsepower, end, with a paylead of 50,000 pounds;  would
heve = range of 1600 miles et a cruising speed of &bout 165 knots.

Y TSI

i

. 4k, Gavdillere: Hydravicns coloniauX. {Coloniel Seaplanes.)
< ™ - Revge de 1'Armee de L'Air, -Jiumé 1937, DPP- feg-6h6e - ¢

_. Advantages of wging seaplanes in defense of colonies are dis=-
custfél, Edvering: numerous lekes and vivers avallable for alighting;
nissions’ of exploration, obgervation, cooperation ¥ith ground troops,
heavy dnd 1ight defense, end: trensportation; ‘design requirements for
sudh seaplanes; and types: of basés néeded X - - .

.. e aaE I S S S A A . RN
“#41%. Mertin, Glenn L.:' I Prefer Flying Boats» Skyways, April 19k3,

P 12415, §OItT i . oREE ] .

The sdvantages of flying bodts compdred with land-base: planes
" are enelyzed. Flying boats are found to be more efficlent. and safe
and to possess & larger average disposable~load prportion then
large landplenes. The wes-of flying boats eliminates the necessity
for vulrerablé alrports and presents greater flexibility in- landing
and refueling possibilitles. - Clmmon obJectiotns to flying boats are
answered with iespect ‘to operations under ioy’ conditions, ‘campsrable
speeds, costs and welghts; -slze limitation;® passenger ‘rates:-and
opération costl, safety, Bhd’comfoit:  The*Martin Mars is: glven ag
‘an example bﬂ'ﬁg'sgéée“sfégﬁl' FLying Boghs ™ T FoaM e el
. IR S N SO S SN R S S S I Y

: s omeRdny 20 T Deornids o
"Gredt valub 18 Feen If the' towplane-glider cofbinatispdis -
R L L L i B A e S i S N

RESUNR
AP

.. Aero, Eng. Rev., May 1943, p. 51
A '
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*416. ey, Wil:é.y: Landing Puddles or Aiz*_ports, Air News, June 19hk,
. PP. 1 "19.

After a brief cotn;pa.rism of the flying—iboat end lend-based air-
plane on points of servicesbility, efficiency, vroduction, and
sefety, it 1d 4ndicated that the flying boat ig mare sultable under
certain condltiohs and hag en added adventage. in:the type of landing
site it reguites.. Construction and maintensnce coste of marine sites
are cleimed tor be cheaper than those of alrporte and the number of
marine sites available in the United States is shown to be.large.

The water bases ere indlecated to be am desirable for private alr-
planes as for large transportoy the pontoon-squipved Fairchild is
cited as an example. ‘The opinion is offered that flying boate, even
at a size still inferior to comparable landplanes on & weight basis,
are more versatile than the 1andplane;3 ‘becaunge of the availability
and . oheapness of water basesg.

' Aero. Eng. Rev., July 19kl, p. 43

17, Raymohd, A E.. Ia.ndplan.es oxr Fly.’mg Boa.ta. Skyways, Dec. 1943,
pp. 27 and 76.
:\ oI AL 2 h

£ The a.dvan-bages of nl'andnlanes oveyr flying boats fotr overseag - ;

-y

-treneportation &sre citeds After considerable. study and experience
A1 dulkding both types: of planes, it is the opinian of the Douglas -

Company that, except in cextein gpeclal operations,. lgndplanes pro-
vide by faxr the better ensver to the tramsoceanic problem. Scome

reasons for advocating 'the landplene are: ILendplenes &0 not neces*

sitate auxiliary trengportation services for cargo destined for
inilend citless with the multiengined aircraft of todey, there is
little need for landing during overseas flight end in the case of
emergency lendings, the seaplane is claimed to have no better: chance
than the lendplane (particulexly if the latter is low-winged end -
properly designed for flotatiom); the cleaner aerodynemic shepe of
the lendplane fuselage yields increased gpsed end range for a glven
fuel load; the develommemt of pressure-cabin alrplanes for flight ..
at high altitudes resulis in.less increase in structural weight for
the landplane with.its: romnd fuselage. than for the flying boal with
ite. fiet sides:and batbon eléments; the sealing of. the laniplene - -
fuselage to make it airtight also mekes ‘it watertight; the tonstant
presence of salt water in the case of the flying boat tends to pro-
mote corrosion and incresse the amount of maintensnce required;
maintenance work for the flying boat, whether dune ashore or afloat
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is usually more difficult or more costly, flying—iboa.t schedules are
lisble to be dlsrypted because of river and harbor ice, end adverse
conditions are apt 1o be less of a menace on ground fislds than on
seaplane bases. ot

i Aero. Eng. Rev., Jan. l9’+lr, p. 65

418. Hall, Theodore P.: Lendplanes or Flying Boats for Ca:cgo? n
Fly:Lng, Mar-h 1943, pp. 20, 21, 12L.

The practlcal adventages of landplanes and flying 'uoa'.ts for -
cargo purposes are compared, with the conclusion offered that each
is expedient for different ta.sks and: that operaticnel cilrcumstances
should govern the choice. In a situation where great speed is
essential and where sulteble ajrporits are availehle, the landplane
is recommended. Vhere high spsed 1s not essentisl and where there
are no sultable airports, the flying boat is favored. Anmong the
factors %o be considered in meking s choice are economical construc-
tion, running expenses, terrain, and weather. _

ll-l9 Rohrbach: ILearge All-Metal Seaplanes. Joure. R. 4. S.,
‘vol. XXVIII, no. 168, Dec. l92h D 6556724 Discussion
PP 67‘2-675.

Metal seaplenes are less affected by seawater and clima:bic
conditions, and have less structural weight than wooden seaplanes.
Furthexmore, the welght of wooden seaplanes is often increased by
vater soeking into the wood. The most outstending advantage of a
large seaplane over a small one is its Increased seaworthiness.
Increas:mg the wing loading as the gross welght is increased
is shown to result in increased payload, cruising speed,
lending and teke-off speed, maneuveradbility, and in decreased cos‘t,
A descoription end several photographs of 'bhe Rohrbach Ro IT fiying
boat are given. The hull is very nerrow and lateral stsbility is
obtained by two large auxiliary floats near the hull. (See also
a’bétract 39.) R :

420, Remiile, J. D.: The Merchant Flying Ship. 33'1151:1-., vol. XLVIII,
no. 1505, July 5, 1945, »p. 7-9. o

The effects of size and ¢ross welght of landplanes and flying
boats on aerodynamic efficlency and landing-gear problems , lemding
facilitles, cosits, and insurance are dlscussed. It is ded.uced. that,
for large aircrart (aross weipght more than 100 tons):

SRR
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(1) The operational efficiency, expressed in ton-miles per
gellon of fuel, is higher for the flying boat tha.n for the corre-

sponding landplane.

(2) Lending-gser problems alcne may conceivably set a lower
limit to the size of the landplane as compered with the flying boat.

(3) The prototype design and development period is less for the
flying boat than for the landplane.
’ . t
21, Inffs, He: The Military and Political Considerations which
* Ied to the Choice of the Flying Boat for British Empire
Commmiceticns. Luftwehr, vol. 5, no: 8, Aug. 1938, p. 313.

The cholce of the flying boat instead of the landplane appears
to be mainly due to the following fectors:

. (1) fand aerodromes eve difficult to defend ageinst attack,
especlally sahotage by natives. A harbor ls easily patrolled by
ships. _ _ :

(2) The landing surface on the ground may be effected by weather
or enemy action. This does not apply to landing on a weter surface.

(3) Overland routes require a considerable ground organization
which 1s not only expensive but also vulnerable to enemy action.
For this reason the Cape-Cairo route has now been shlfted from the
direct central African position to the east coast. ' :

It sppeers that the object throughout has been to link the
cammend of the ses by swurface ships to the problem of Emplire com~
mmication by air.

Jour. R.A.S., April 1939, p. 310

422. Richardson, Holden C.: Navel Development of Floats for Air-
craft. ineering, vol. CXXIT, no. 3177, Dec. 3, 1926,
PP 705-700. Abridged from paper for meeting of Soc. Nav.
* Arch. and Mar., I:n{;l’ Nov. ll,&nd 12, 1-9260
Progress in the design of flying-boat hulls and seaplane floats
in the United States 1s dlscussed and 1t 1s stated that interest of
the Navy and the use of tenk tests of models have contriduted largely

.
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to the sucodss which has been attained. The limitations of model
tests and results of typicel tests ave discuseed..

. 23, Travers, C. T.t Noglected Weapons? Canadian Aviation,
c- Oct. lgh'a PP 39"}-!-01 .

. A proposal is made that the gkiplane and seaplane be more
fully developed for militery purposes. These planes are not
inherently slow and heavy and it is asserted that both types can bs
produced to give performence sulitaeble for alr—force requirements.
Thé adventages of lakes and rivers as natural ailrports, particularly
in the case of Canada, are pointed out. It is also demonstrated
that the uses of ekiplanee and -seaplanes are not localized but can
be a.pplied in many areas. .

Aero. Eng, Rev., Dec. 1942, p. 4o

' hah Loening, Grover: 1943 Report on Cargo Aircreft to Donald M.
‘ Nelson, Chairman, War Production Board. July 30, 1943,

A comparison is made of & number of cargo airplanes used for
commsrcial and military purposes. Comparisons are made on the bases
of fusl efficiency, cargo efflclency, menpower efficlency, production
efficiency, range, speed, and maintenance and operatiomal costs.

The use of these cargo alrplanes by the Alr Transport Command, Troop
Ca:l'rier Conmand. the Naval Air Transport Service, and the Cmercia.l
Airlines is aiecuseed and general statistics are given. _

It is found that the two large flying boats, the Mars and the
" HK~1l, are much superior to any of the landplanes ‘as cargo carriers
and 'because.of the nmumerous ineccessible places in Europe and in
the South Pacific, flying boats could be used without the elaborate
land;ing fields required for landplanes.

A decrease in the production of C-76's and C-47's and a large
increase in the production of C-54-A's and Mars 1g recommended. As
nilitary needs become satlisfled, it is also recommended that more
cargo airplenes be put into cmmercial use. . . _ -

*1125. Hunsaker, J. C.. Notes on Seaplane Design. Jour. Inst. Aero.
Eng., vol. 1, no. 9, Sept. 1927, pp. 29-31. "

As resulis of author's experiences s origine.l single~-T1 oat type.
with improved wing-tip floats has been found more rugged then twin-float
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type for wse in flying echool, gives hetier protection to propeller
from spray, ie cheaper in first ocost and maintenance, and is more
sultable for catapulting; 1t is not suiteble for high-powered sea-~
planes of shorit span; twin-float type has been found sultable for
high=-povered machines, fox, torpedo carrying, and for rough sea worki
smell flying boat has been found dengerous for school work ss com-
rared with tractor type on floats; flying-boat type is necessary
for very large machines when twin-float design becomes structurally
weak and heavy. : :

'Eng- Ind.., 1%7, De 727

#26, McCarty, L. C., Jv.t Oceen Air Trensportation. SAE Jour.,
vol. 40, ne. 5, May 1937, pp. 13-17. ' '

Crulsing speeds wlll Incresse greatly, with 300 to 325 miles
per hour es a perfectly feasible limit in the not too distant future,
and with 200 to 250 miles per hour as an economic opsreting speed
in the more immediate future. The trend in establishing the limita-
tion of lsnding speed for the larger transoceanic flying boats with
refererice to seaworthiness, general safety, and the burden upon
plloting technlgque is indicated.

" Importent requlrements for airocraft in reguler transoceanic
service, as determined by experience, cheracteristios, and perform-
ance of flying boats In the transoceanic service of various countries
at the present time and near future, passenger comfort and accoumo=-
dations, superiority of larpe flying boats over large lendplanes, -
the safe limit for landing speeds, and the probability of forced
landing due to mechanical fallure of the power wmnits are considered.

Progress to date in ocean flying, outstanding advantages of
Baltimore as the Americen terminus for mell, passenger, and express
alr service to Europe, either direct or by way of Bermuda, and the
North Atlantic routes are also discussed.

Jour. Aero. Sci., April 1937, p. 265
#27, Anon.: Seaplane? ILandplene? Flying Boat? Which Will the
Germens Use on Thelr Trans-Atlantic Service? Western
Flying, Sept. 1938, pp. 9-11.

Survey flights that were made by Peutsche Lufthansa scross the
North Atlentic, in which seaplanes, landplanss, and flying boats
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were usged, are discuassed, and the German technique of catapulting
large seaplanes and flying boats is described.

Jour. Aero'. .Séi., Nov. 1938, p. 38.

428, Gluhareff, Michael E.: Seaplane or lLandplane for Transoceanic
Service. Aviation, vol. 40, no. 3, March 1941, pp. 38, 39,
12k, 126.

large flying boats are compared with large land air transports
for long distance overwater air service, It 1s belleved that in
gizes fram 50 to 100 tons thes flying boat would have equal cruising
speed cambined with greater pay load or longer range than & landplane
of simllar size and power., Design Pactors are offered to show that
the pey loed or range differential should be approximately 20 perc_e;_rb.

429. Van Dusen, C. A.: BSeaplanes and National Defense. -'ConSQiiq.gtér,
vol. 5, mo. 12, Dec. 19%0, pp. 12-13, 6’] . :

The case for large flying boats as militery baubers ‘is pree
gsented. While there will always be landcraft for the Air Corps,
landing fields for large bombers together with their maintenance
and defense cost millions to provide. A map showing. locations of
water suitable for use by flying boats and seaplanes within the .
areas covered by aeronautical charts of the United States is pree
sented. Water takeeoff and landing runwaeys cannot be Blown up and
usually offer more area and fewer obastructions surrounding them.

It 1s suggested that large troop-carrying flying boats would cambine
advantages of load, range, and wider choice of landing facilities.

*430. Post, George B.: Seaplanes on Land. Aviation, vol. 38,
no. 1, Jan. 1939, pp. 28, 29, 8k.

Same notes on landing of seaplanes on field suxrface with ponw-
toons; properly executed landing results in no damage to seaplanes
or pilot.

' Bng. Ind.; 1939, p. 1053



ok Summ— NACA RM No, L7J1y:

GENERAL IN]!‘ORMATION
General. '

*ll3l. v_on Gronau, W, J.¢ Seeflugreug.und Schiff (Seaplane and Ship).
Ce 7 FWMa, Jahrg. ‘88, Nr. 17, Sept. 1k, 1931, pp. 519-52k..

A discursive article on the role of the seaplane and marine
trahaport “rith a descripbive account of the qualiltles desired and.
the cond.itions to be met. .. . .

'.':roﬁr. R.A.S., Apeil 1932, p. 341

!;32 Watier, Micheel: Same Aspects. and Possibilitiles. of Flying Boat

i7" -Design, Aero. Digest,. vol.. 38, no. 2, Feb. 1914-1, TP J.25,w .

: .]_;Q _'}_29, ]_30, ]_33..__',. . . . . o

Ceet A dis'*a:ssion of the future of long—-range flying—boat dosign
.indfcates’ that the aerodynamis disperity in present-day flying. boats
. 4nd landplanes is'an ocutcoms’ of tiends and not necessarily basic
.differences betwsen the two. typeg, Troblems of.beam-loading, ti¥ens-
" verse stabllity, seaworthiness, handling facilities,.end corrosion
are discussed. The special considerations reguired by militery
seaplanes are also discussed. It 1s concluded that, although the
pregent-day lamlpla.ne is aerodynamically superior to existing flying
boats, flying boats afford greater pay loadwith equal range or the
same pay Joad with u greater range. It is stated thetl the present .
aserodynamic inferiority of flying Yoats 1z not due Inherently to: .
design Hmitations But to, the fact that greater mechanical com;plicaf-
tiong are accepted ina landplane design for the salee of aerodynamic
refinement- . o ..

(See: also abs'bracts h‘j’( and 81k.)

CE . S e

Design-’ R f | RN o R

*433. Bemnett, D. C. T,; The Air Mariner: A Flying Boat Guide.
+ " Sir Iséac Pitman & Sons, Ltd. (London), 1943.
Information about the general design of flying boats, marine

equipment and moorings, water handling and towing, the character-
1sticas and operation of flying boats, and anchore end enchoring is
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offered. Definitions of the verious parts of the flying boat and
of terms comparable to those which. describe parts of surfece wessels
ere included. The technigue of handling a Flying boat on the water
is similar to that of hendling surface vessels of ccampareble size,
and the ordinary rules of small-boat sesmanship are appllcable in
many weys. Instructions for pilloting flying boats are also offered.

Aero. Eng. Rev., Sept. 1944, p. 136

*43h. Bellanca, Giuseppe M.: A.mphi'bian Design end Transportation-
SAE Jour., vol. XXVII, no. %, Oct. 1930, pp. 462-L6L,
discussion DP. l|-61|--,1;65.: : : _

Difficultles of comb:!.ning lendplene and seaplane; landing gear
weighe from 5 to 7 percent of gross weight or 30 percent of pay -load,
and, if exposed, reduces speed 6 percen‘b; rétractable ~whesl problem.

Eng. Ind.., 1930, p. 68

k35. De Cenzo, Herbert A.: Ana.lysis of the Possibilities Presented.
by Hydrofoil-Bguipped Alrcraft. Aero Digest, vol. L5,
no. 5, June 1, 194k, pp. 70-72, 128, 130.

Comparisons on the bases of weight and. aerodynamic performance
are made of a Ffighter airplane of the landvlane, hydrofoil-equipped,
and float seaplane types, and of large two~ and four-englined air-
planes of the a,ll-wing landplene, all-wing hydrofoll-equipped, and
conventional flying-boat types. It is shown that & hydrofoil-
equipped eirplane has better performa.nce (maximm speed and rate of
. climb) than a float seaplane or a flying boat end has slightly poorer
performance than a lendplene. Factors requiring consideration in
the design of a fighter alrplane equipped with hydrofoils for taking
off from and. la.nding on water are dlscussed; A design is given for
an. airplane which is eimilaxr to a racing airplane described in
abstract 33. Jet propulsion is proposed for hydrofoil-equipped.
alrcraft. . _ . )

*,36. Pabst: Bericht {iber einen neuen Enhmrf von Iastannahmen’ von
Schwimmverken (lew Set of Load Assmnn‘oions for Floats).
¥B No. 63, ZW.B. - . ,

The new set of load assumpticns is based on the research of
recent years. In contrast to the older assumptions, it takes into

A
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account the width, the speed, the keel arrangement,.the dimensions,
reduction of weight, and other factors corresponding to the actual
conditions. The new esswumpbions made posasible a betber utilization
of the material then dld the old assumptions.. As a check, stress

measurenmsnts on actual alrcraft are campared with the analytical
stu.d.y. . " Author

#,37. Parkinson, B.: Changing Over to 'Boots." The Aircraft
Engineer, no. 153 (vol. XVI, no. 10}, supp. to Flight,
vol. JQCXV, DOQ. 155 ’ -_Oc'b. 20’ 1938, PP 65'68- ’

Conversion of landplene to seavlane . is discussed wlth formules
calculating float shape, positlon of water line and center of
buoyancy, setting of floats relative to the. aivrcraft, propeller-
water clearance, meotacentric heighis, track of floats, float welghts
and center-of ~gravity position, center of gravity of -the complete
airplane, zerodynamic resistence of floats, hydrodynamic data, and
design of rudder. Date are applied to en asnalysie of & LOOO-pound
seaplane.

Jour. Aero. Sei., Dec. 1938, p. 77
#,38, Anon.: ILes coques 4 'hydravions (The Hulié of Fly:lng Boats},

Bull. Tech. du Bureau Veritas, vol. 6, no. 5, May 192k,
Ppc 83_-86- s .- . s

" Discusses strosses in hulls and floats and experimontal results;
types of hullsj rveview of developments during past 12 years. =

*39. Gouge, A.t Design and Construction of Flyihg Boate. | Inain.
Engrs. and Shipbldrs. in Scotland ~ Trans. vol. T4, -
. 1930-1931, pp. 526-566 and (discussion) 566=57h.

Progress with design end operation of big flying boats; model
test methods and interpretation of results; resistance curves,
performance curves and other characteristics illustrated by graphs.
(See also Flight, vol. 23, nos. 3 and 4, Jen. 16, 1931, pp. 59-64
and Jan. 23, pp. 83 end (discussion) 83-86 ena the Aeroplene,
vol. k0, nos. 2 end 3, Jan. 1%, 1931, pp. 71~72, T4, 75, and Jan. 21,
Pp. 113-11k,.) . . '

Eng, Ind.; 1931, p. 1265
L
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kko. Burke, Walter F.3 - Design Informetion on Seawings. Eng. Rep.
No. 1h29, GIM, Mer. 31, 19Ll.

Factors to be considered in the deslgn of seawings [stub-wing
laterel stebilizers’] are listed. Notes based on available informa-
tion are given on the cholce of section profile, plan form, and
location. BSeawings and wing-tip floats are compared wlth respect
to their relative effectes on the water end alr performances of s
flying boat. BSome information is given on the structural loads on

gseawings.

¥3h1, Richexdson, H. C.: Design of a Large Flying Boat. Soc. Nav.
Arch. and Mer. Eng., advence paper for meeting Nov. 15-16,

1928.

Determining form and loading conditions in large flying boatb
being constructed for Navy Depertment by Consolidated Aircraft
Corporation; all-metal twin-engined triple-float patarol monoplense;
first instence of alrcraft contractor to Navy Depertment going deeply
into stress analysis using methods of naval architect; important
offects on hull deslign of take=-off, lending and flying conditions,
beaching and holsting, not met with in surface type hulls.

Eng. Ind., 1928, p. 1658

k2. Tucking, D. F.: The Design of Marine Alrcraft in Relstion to
Seeworthiness. Jour. R.A.S., vol. XXVII, no. 155, Nov. 1923,

PR« 535-551.

Some general characteristics of marine aircraft, such as posi~
tlon of the thrust line, center of gravity, wings, and tail, wing-tip
floats, hull form, end the like, are discussed from the point of
view of thelr effects on seaworthiness. Specific characteristics
and problems of several twin-float seaplanes, single-float seaplanes,
and single-engined, twin-engined, and multiengined flying boats are
discussed. Hydrofoils and some points to be considered in detail
design are discussed briefly.

¥443. Anon.: Elements of Flying Boat Design. The Aeroplene s
vol. LXV, no. 1697, Dec. 3, 19}4-3, PD. @2'6’-‘-5-

The fundemental principles of flying-bost design are briefly
svrveyed. Feetures of types manufectured by the British, Americens,

U
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Germens, Ruseians, and Japariese are examiried. A table of particulars
on flying boats of verious nations is inclu&.ed., listing the type,
span, length, wing ares, total power, empity weight, loaded welght,

' -:m:g loading, po‘H‘er load.ing, and. maximun and c:mﬁ.si.ng speeds .

#% . %+ " Kero. Eng. Rev., March gk, p. 81

*m Carter, HWe Go: Flying Boat Developmsnt for Speed Research.
S The Alrcreft Engineer, supp. to Flight, vol, 22, no. 39,
Sept. 26, 1930, pp. 1068-1079.

Comparison of tentative design and performence of racing sea-
planes equipped with :f'loa'bs hull wvith studb wings, and hull with
wing floats; wing area, 240 squsre feet; power-welght ratio,

2.05 pounds por brake horsepover; thrust horsepower, 3300; drag,
75.5 pounds; with two Rolls Royce engines of L0OOO horsepower maximm
speed is es‘bima‘tad. at 425 m:l.les per hour.

Eng. Iﬁd_.o, 1930, r. 1575

*#45, Lanchester, F. W.. Flying-Boat Entrance Lines. Ingineering,
Sept. 15, 1939, pp. 298-299. '

The punt~like entrance line 1s taken merely as a dbasis for
the discussion of the deslign of the entrence lines of & flyingrhoat
hull. It is shown that there is no objection to the horizontal
Jlines being dravm as easy as the designer wishes, as in the lines
of en ordinery boat or sea-going vessel, but all vertical section
lines must comply with the conditions 1&16. dovm. A hull is ropre-
sented diagrexmetically in side elevation and it is« shown that when
the hull encounters a steep wave front, the reaction is ad;; right
angles to the entrance line. If the entrance 1ine hes toa. grea.’c an
inclination, the wave tends unduly to throw up tha nose of the boat
and to cauge it to porpolse, and in its subsequent d.eacen’c. the boat
may strike the water at a dangerous angle. The surface’ of another
boat shown ig -more nearly vertical soc that all forces acting on the
surface pass near the center of gravity.

Jouxr. Aeros Scl., Nov. 1939, p. 33
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- *¥4lh6, Sizer, John A.t Flying Boat Project. Flight, vol. XII, .
no. 1746, June 11, 1942, pp. 594-507. S

With given specifications, the procedure to be adoptod 'in
roughing ocut & required flying-hoat deslgn is outlined. The speci-
fications followed ave: (1) gross weight not more than 10,000 pounds,
g) no slote or flaps to be Fitted; (3) landing speed not be exceed

.miles per hour;y (&) orew to consist of pilot, cbsexver, radic
opsrator, enginesxr; (5) top speed not less then 150 miles per hour
2t ses level; (6) rate of cliyb at sea level not less than 8§00 feet
per minute; (7) endurance not less then 6 hours at full load and
at 75 percent of full throttle; (8) any engine or engines may be |
used. The procedure is sepavated into details on the wing, aspect
ratio, taper ratlo, wing section, the hull, steps, main ‘step and
.genter-of ~gravity relationship, the profile and Forsbody length,

_ @lstance between steps, and general outline. The hull cross sectlon,
" sentrol surface arees, tail unlt, engines, lateral stability, float
attachment, woight estimate, the center of gravity, and load water-
line are also considered. . _

Aero. Eng. Rev., Aug. 1942, p. 47

¥il7. Munro, Vet Hyll Design of ;Flying Bomts. The Aircraft Engineer,
© ¥ol« XXIII, no. 22, supp. ‘to Flight, May 29, 1931, pp. 33-36.

Type of hull most generelly used in Fngland and main reasons
for v~gshaped planing bottom end two trensverse steps built of either
duralwnin or Alclad; master curve far planing bottom.

Eng. Ind., 1931, p. 1266

148, Cox, H. Roxbes, end Cocmbes, L. Pu: The Hull-Tess Flying Boat
The Aercplane, vol. LIII, no. 1384, Dec. 1, 1937, pp. 677-680.

Several hull-less designs of flying boats exs p¥oposed, Inclwding
& flying wing, in which the hydrodynemic and flotation Trequlrements
would be incorporeted as primary components of the wing. Preliminary
results of tank tests and of structural studies are cited to support
the belief that large seaplanes ceh be built in one of the proposed
Tforms with considereble veductlion in weight and in parasite drag..
compared with conventional flying boats and lendplenes, -
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4h9. Munro, Willism: Ma.rine Alrcraft Design Sir Isaac Pitman & Sons,
L. (London), 1933.

An endeavor hes been mede o present simply and concisely the
fundamental metter required for the practical deslgn and construction
of marine eircraft having gross weights up to about 25,000 pounds
without overlapping exisitling textbooks an aeronautical englneering
and airplane design. )

. 'Cha.pters sre included on design of flying boaty, hull design,
strength of hwlls, hull construction, lateral stebility of flying
boats and construction of wing-tip floats, wing design, take=-off
_performance of flying boats, hdn-float seapla.nea ; design of seaplane
floats, constructlon of seaplane floats, strees analysis of seaplane
float s‘lz*u’cs , and notes dn genexral pro‘blams. Data sheets on weight
and strength of structural members are included.

50, Moffett R+ J.t Metal Hulls, Design and Construction.
Enginzergng Journal, supp. to Jour. R.AS., No. 2, Dec. 1931,
Ppo 2 -3 .

T The desipn and methods of comstruction of metal hulls are ‘
described and are illustrated by photographs. In an appendix the
Freoude law of similarity 1s discussed and the calculstion of the

" . metacentric height is formulated,.

Jour. R.A.8., Oct. 1932, p. 886

451. Hope, Linton: Notes an Flying-Boat Bulls. Thé ASronauticel
- Journel, vol. XXIV, no. 116, Aug. 1920, pp. L4O-k7l, and
vol. XXIV no. 117, Sept. 1920 i B 1;95 -7,

The estimation of the dimensicns end weight of a flying-boat
hull is discussed, and data on the dimensions, weight, end construc-
tlon of a nwn'ber of hulle are (slverit An equation for the beam at
the atep as &' functlon of gross weight, power, and angle of dead
rise is given. The Information on weight estimation is appliceble
to wooden hulls of the flexi'ble or "Linton Hope" type of construc-
tion. The importence of majing tenk tests of a model to determine
the resistance, stability, and spray characteristics of a hull design
is pointed out. Data on the air drasg of several hulls is given, and
there 1s a short dlscussion of static strength tests of a hull. A
hull with a hollow transverse sectiom has lower spray end is more
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efficient then & hull with a strelght transverse section, especlally
when the hollow is near the chins.

452, Hyatt, J. A., Baker, D. L., and I.ooke, F. W. S., Jr.? Patrol
" Boat Design Study Amsep. No. R-k1, Burs Aero., 1ok,

A stud.y is. made ‘of 'bhe rela-bive performa.nce of two and four
engine patrol seaplenes. Detailled studies of the wing and hull
designs were made on the twin engine, 75,000~pound seaplane. The
hull dimensions of the four-engine design, 105,000-pound seaplane,
were raised by the cube rool of the.ratio of gross weights and the
wing esres by the ratioc of gross weights, The effects of the hulle
shape paremeters on main spray, bov spray, skipping, porpolsing,
landing impact, directiomal stability, and resistance were eveluated.

453, Shonts, James G.: Production Float Design. Aero Digest,
vols 35, no. 3, Sept. 1939, Pp. h2-43,

A design of elreraft float that could meke use of modern pro-
duction methods (utilization of the hydraulic press and drop hammer
for 90 percent of major structural parts) is given. Basicelly, the
float structure described consisted of two main watertight fore~
and -aft strut attachment bulkheads, intermediete floor frames, side
fremes and crown erches, bow and stern frames, and the side and -
crown longerons. A typical transverse freme assembly incorporated’
a floor Prame, side frame, and crown arch, these parts being formed
as & gingle—stage stamping in the hyd.raulio pressi '

L5k, Berman, Sydney D.: Proposed Method for the Design of Bottom
Plating for Fly Boat Hulls and Seaplene Floats. Jour. .
Aero. Sei., vol. 6, no« 2, Dec. 1938 pp. olp~67. L

" A lack of complete date for designing the bottom plating of
flying-boat hulls and floats prompted en investiga'bion of the su'b,ject.
of stresses in the plating due -to the normal’ pressures incurred
while teking off or landing. In:this uwhderteking, use was made of
an epproximate method of ‘deteimining the sitresses in thin plates
given by Timoshenko. Since -the dimensional requiremen'bs for adequate
strength obtained by the application of Timoshenko's method are in
close agreement with successful.practice, the resul'ting design infor-
mation shonld be useful. [A case’ intermediate between simply-—
supported edges and clamped edges is offered ]
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455. Flight Research Loads Section: " Proposed Specification for the
Structural Loading of Floats end Hulls. NACA MR, Bur. Aero.
and CAA, Feb. 12, 1943,

.Requirements for the structural loeding of floats and hulle
are proposed to lmprove the pregent design requirements, certain
aspects of vhich ere shown to bhe erronecus. Parts of the theoxry
that had been found to be meritorious are utilized; special commizance
is glven to the past experience of two flying boats (see abstracts T
.end 733). Design epplied water-load factors, inertia-load factors,”
»and design epplied local water-loed fectors are offered both For
. farobody end afterbody impect. The requirements are discussed in
detail. :

*56, Lengheinrich, M.: Riickschliisee von Iuf thansa -Betriebserfahrungen
mit Schwimmorken auf dle Lastannehmen {Load Specifications
as Affooted by Experience Obtained by the Iufthansa with
Float Seaplanes). Jahrb. 1938 der deutechen Luftfahrtforschung,
vol. 1, pp. 339-3k1.

Conelusions with respect to permissible load based on experi-
ences of Imfthansa with seaplene hullsy examples given show that
Plenes designed on basis of existing code, fulfilled all require-
ments with regard to strength of hulls; new high-speed large sea-
plenes .ere different in meny waysg; it is suggested that detailed
stress measurements should be made before existing code is revised.

(See also RTP trans..no. 816,)

t

Eng. Ind., 1939, p. 1052

ks7. -Penny‘, R. E.: Seaplene Development. Jour. R.A.8., vol. XXI,
no. 201, Sept. 1927, pp. 844-87k, Discussion pp. 874-885,

AfTter a survey of early attempts to fly off water and of the
early development of float seaplanes and flying boats, the asro~
dynemic and Propulsive -designs of marine aivcraft are diacusaed.

The design of hulls and floats is briefly discussed in relation to
seaworthiness, resistence, stability at rest, porpoising, impact,
and air drag. Wood, steel, and dwrelwminum are compared as materials
for hull construction. Hulls of metal construction are lightexr than
those of wooden construction. TFor the same gross welght, the weight
of the hull and tip floats of twin-engined flying boats is shown ‘to
be less then the weight of fuselage and landing gear of twin-engined

Lo .
P
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landplanes. The determination of the longitudinal and lateral
metacentric heighte of seaplanes and flying boats 1s described in
appendices. . '

lt-58 Gouge, ol Scme Aspecte of 'bhe Design of Sea-Going Aircraft.
. ;. Jour. R.A.8., vol., XXXV, no. 2115, May 1931, pp. 341~365,
Discussion D 366-371.

Conslderation 1s given meinly to hull and float shapes and
characteristics, and the resulis of numerous tank teste are given
graphically showing resistance and moment as functions of speed and
trim. The observed distrivution of pressure on a flat planing
surface at 10° trim 4s plotted as & family of curves of constant
pressure. Twin-float seaplanes and flying boats are compared and
the manner in which tip floats increase in size as the airplane is
made larger ig described. The effect of nonstandard atmospheric
conditicns on the take—off of e flying boet or seaplane 15 dlscussed
with the aid of charts. A number of aircraft designs are discussed
and photographs are included. .

*14-59 Anon,: Stodflottorer Nagra Synpunkter pa Sidostabiliseringean~
-_= ._Ordningar hos Flygbatar (Wing Tip Floats as Lateral Ste=—
bility Devices for Flying Boats). Flyening, April 1641,
ppa llt-la.

- A study is made of the history and use of sponsons sad wing
tip floats on modexrn seaplanes, The sponsons or sea wings used on
the Boeing 314 were first fitted to the Dornier Wal type £lying -
boats built 15 years ago. In order to overcome the air resistance
. caused. by .fixed tip floats, several types of retractable floats have

been designed. The structurs, application and use of these floats
are -discussed, : }

Jour. Aero. Sci., June 1941, p. 1k

*)460 Gabrialli, G.: Sul calcolo del Pondo degli scefi metallici
degli idrovolanti e sulla sua forma (Calculation of Bottom
.of Metal Floate of Seaplanes and 'whoir Shape). Notiziario

. Tecnico a1 Aeronawbica, vol. 6, 0. 12, Dec, 1930,
. pp. 205-211, : .

.. Methods of calculating dimensions of float, and effect of bottom
&hape on welght of whole structure. ) NN

o Eng., ina., 1931, p. 1266
AR
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) *&61. Nelson; Wm.'d Watert:lght ‘Subdivision of Seaplane Hulle and
tei - Floated Avia'bion, vol. 27, no. 1, July 1929, pp. 34=36.

Design of hulls and floats for watertight subdivision is dis—

- cussed;: ddvamtages ‘of double bottam in flying boats for stowage of

i ‘fuek merit atfention; watertight comstruction taken up; subdivisicn

B P 1

of wing~tip floats; hulls should be designed having at least 6 and
perhars &s many as 12 compartmente to meet properly requirements
- of. -sh’fety. e

v ERS R R Eng. Ind., 1929, p. 1646

LS A

t'}(:_"" .

(See“aleo abstracta 402, 14-07, l!-ll, 2&1&-, 2l&32_, ll-65, h76, 478, 481,
h9‘7, 50,"‘ 53—8: 522: 707: 117, and 819 )

Descriptions

1}62 Manning, W. O.: The Ayr Flying-Boat. The Aercplane, vol. XLVIII,
no. 1248, April 24, 1935, pp. 474475,

Wing-tip floets and stub wings are briefly canpared and a
plctuxre and short description of the Ayr flying boat are glven.
‘The Ayr flying boat was a biplane with the lower wing att.ached near

"the chines to give lateral astaebility on the water,

s 1+63. Anon,: Blackburn Retractable Hull Flying-Boat. The Aeroplane,

- vol, LXVIIX, no. 1778, June 22, 1945, pp. Tii~715. Also

Engineering, vol. CLX, no. 4155, Aug. 31, 1945, pp. 165166,
and 170.

Details of the design, engineering, construction, and performe
ance of the Blackburn B.20 are given., The B.20, which was completed
and flown in 1940, incorporates the patented feature of a planing
bottom that is retractable. Thle planing~bottom portion of the hull
1a . separated from the main sectlon, on which it is mounted, by means
of a get of links. The linke are so proportioned that in the extended
position of the planing bottom, the hull and wing assume the best
attitude for take-—off, while in the retracted position the planing
bottom or pontoon fits snugly to the hull in streamline contours,.
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‘Phe ajroraft Ltself 1s a medium-sized, general- purpose s high—
wing, cantilever monoplane flying boat of all-metal. construction,
with twin engines carried in nacelles mounted ¢n- the lead.ing edges.
+ Details of its hull, pontoon, wing, and internal -arvrangement ‘are
~shown.. Specifications are tabulated and pictures of the seaplane
“are presented. (See also abstract 479.)" -

__*h-éll» Anon.: Collapsibler Seaplane Por Submarine (Mureaux) Revie
_ _de l‘Armee d.e I'Aif‘, J’an. 1936, p. 106, -

‘A degcription is giv‘en of a’ Frénch Murgawx pa-tent Tor a folding
seaplane which can be rapidly folded-up into a tubular hapgar for
accommodation on a su'bb:ﬂrine, and rapidly reassembldd for f£1ight.

The French “Surcouf" will ‘be’ the’ firet submarine known to be ‘equipped
' £or ‘seaplenes. The sedplarie-Has & central float with side ﬂ._oats

] said to be similax‘ to those of the catapult planes of the U. LNenr:r.

Jour Aero. Sci,., April 1936, p. 2214»

#4465, Nicolson, David: Design and Construction of Flying Beats.
. Engineering, vol. 107_, nd. 2786, May 23, 1919, P. 681-686
Deale particularly with types knowvn officially ds F.2a, F. 3s
F.5, P.5, and N.k, Paper presented befors Instn. Engrs. and -
Shipbuildérs in Scotland.. (See also Aerohautics,:vol: 16, no. 293
(New Series); May 29, 1919, pp. 562~565; Flight;, July 3, 1919,
PP, 87h—876 and J'uly 10,1919, rp: 91;—919 .)

-‘>sz '.'l:.". - PR R Eng. Ind.; 1919, p‘ 201

3 . . 's-
3 N _ 3

*11-66 Anon. A Design for a High—Speed Boat.. A;rcra_ft Engineering,
S vol. IV, no. 35, Jan. 1932, P 6. v . _' '
: Three—~view drawing and characteristios of hign-speed (11-00 niles
pér hour estimated) single sea'h flying boat designad by Dorniler.

'Two engines in hull driving high propeller through ° shafting. Lateral
stabilizing flca'be retract in'bo s_ides of hu.ll. . .

*h67. Dornier, C.: ‘Dornier Dimcubses Largs’ Flying Boats. Aviation,

' ‘_ ’ Vb‘l. 27, no, 23, Dec. 1929, p.lm,ll‘ .'". - -'i.'. 3 !
Large flying boats: practical for gea work;,outline of scme of

the work done in evaluation of design of Do X flying boats; several

LI

P
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planes have withstood sea;Do.,x atwcdiness, declu'bching ‘of propeller
-i’rom 4ts engine. _

o~

Lt hee { Bnga Ind.o: 1929: B 16}‘"5

468, Anon.: Dernier DO-26 Long Range Flying Boat. Aero Digest,
'VOl. 35, nO. 2, Aug. 1939’ pP! 138, lll'l. ‘

A -description, with photographe and a drawing, ls given of the
Dornier DO-26 Flying boat, proposed for transatlantic mail service
and designed for catapulked take~off. It 1s powsred by four diesel
engines mounted in two nacelles driving two.tractor and two pusher
. propellers. To protect the rear propellers from spray the rear
engine and propeller units are tilted up ‘10° about a transverse
axis during take-off, raising the rear propellers by 15.6 inches, .
' The inboard floats are retracted into the wings in flight. Fuel is
. stored 'in the hull instead of in separate fuel tanks. (See also
abstract k72.)

469, Dornier, Claudius: The Dornier Do.X Seaplane. Aircraft
Engineering, vol. 1, no. 10, Dec. 1929, pp. 339~341.

. The design, ¢gonstruction, and operation of thé Dornier Do.X
flying boat, weighing 48,000 kilograms' (106,000 pounds), 'are dia—
cusaéd, -A‘camparison of the Do.X with other emaller Dornler
+ flying beéate shows that the retio of. ‘beam over stub wings to beam
of hull decreases with iricreasing gross welght and should become
about unity for groes welghte of more than 100 tons.

470, Dornter, C.: ~The Do.X Flying Boat, L'Aéronautique, no. 162,
Nov, 1932, pp. 336-350. co :
Information scattered over several publications end years is
assembled and nev data on wing loading and hull distortion is given,

Comparison shows the supericrity of water-cooled engines wmder full
_power deman.ds at ldw speeds even for short periocds.

The 500 horsepoﬁer Juplter is rated at 310 horsepower (62 percent.)
for. taxying at low airspeeds, while the. 630 horsepower Curtiss

Conqueror is rated at. 520 horaepower (82-' percent).
Excellent photographs are xjeproduced.
. 1.
' ‘ Jour, RAS., Mey 19338 P. m"e
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luzi. Anon,: Pinal Report: on Serviee A'ééepta’nce Trials of Model PBY-2
Airplane No. 045k Consolidated Patrol and Bomber Flying
Boﬁt. Rep. No. NASSD—l?B) N&,VY Dep'b., Sep'b. 13, 19370

' Service accep'bance trials of a Consolidated PBY-—2 fly:tng boat
. wers made at the U. S. Naval Alr Station, San Diego, to determine
the suitability of the PBY~2 for service as a patrol bamber and to
determine whether the contract guarentees had been fulfilled, The
trials. included tests of the aerodynamic performance and atabili‘by,
. water landing, take—off and landing in smooth and rough water,
engine cooling, ‘and operation of various pieces of equipment.

The FBY-2 exhibited excellent Qharacteris'bics as & patrol—
.-bomber flying boat and was generally superior to the FBY-1, although
_failing to meet the oontract guarantees. &s to maximum and minimim
- speed. A description and photographs of the flying ‘boat and. ‘the

results of the various tests are given.

b72, Anon,s A German Long-Range Flying—Boat. Alrcraft Engineering,
vol, XI, no, 127, Sept. 1939, pp. 357-361, .

_ A description is given of the Dornier Do.. 26 a gull wing
flying boat with retractable wing-tip floats and tandem engines;
the rear engines pivot upwerd to give clearance from spray. The
flying boat is built specially for catapult take—off. The flaps
are of the split type and the allerons are of the Frise type.
Numerous photographs of the structur.e are included. (See also
abstract 468.) . Ll , N

) *l|.73. Anon.i New Fokker ée'ap'lane'._ "Les Aile_s‘, Aug. 12,' 1926, no.‘ 269.

. .. It is reported that Fokker is designing a very strénge spa~
lane. It consists of a wing having & very pronounced sweep back
ana. a considerable diliedral. The .machine has neither body nor tail,
but ¥ill rest on the center underpart of the wing, Yhich is con—
siderably bulged out at this’ point, It is to be f£itted with an
engine developing 150 to 200 horsepower.

. Jour. R.A.S.s Dec. 1926, p. 72

- ~ -

.
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*l7l i Anon.: A Novel Seaplanb Installation. Aircraf‘b Engineering,
: .,vol. 3, Bo. 31, Sept. 1931, pp. 225—226. _

All metal monocoque floate with longitudinal flutes. and airfoil
section spreader bar made 'by Edo Adrcraft Corporation pf Long
) IEland., N Y. . :

oo 7 Eng. Ind., 1931, P 1265

475, Anon.: On Various Sorta of Flying-—Boate -1 and - II. The
' Aeroplane, vol. XLVIII, no. 1245, April '3, 1935, pp. 382~383
and vo],. ILVIII, no. 12h8 April 24, 1935, pp. 1#71-1&71&.

Deecriptiona and pictures of scme early and contemporary flying
boats are glven,’ and some poasible future types, such as the Mayo
composite aircraft and the- flying—-wing type, are mentioned. Included
in the flying boats mentioned are the Sopwith Bat-boat, Ayr flying
boat, Curtiss NC, Savoia S-55, Caproni triplane (eee. also abstract 11k),
Dorniér Wal and Do. X, a Sikorslq ﬂying boat, and the Porte Baby
(Felixstowe Fury),

*476, Dornier, Claudius:’ “Perzeltiger Stand der Entwicklung von

' Langstrecken-Seeflugzeugen (Present State of the Develop-—
- ment of Long-Distance Seaplanes). Zeitschr. v.D.I., Bd. 83,
Jdan, 7, 1939, pp.. 2"12'

Design and performance of flying boats of the United States,
Germany, France, England, and Italy that have heoen used in long
distance flighte are surveyed and from comparison the.direction of
future development is indicated. Design, type of construction,
power plant, wing loading, useful load, speed, and.range of European
flying boats are described and compered with those standard American:
long~dlstance £lying boats, Design in regard to wings and bull and
the power plants‘used (conventjonal methods of installation, remote
control, surface cooling and fuel tanks) are considered. Flying
boate of over 40O tons under construction and contemplated are
described, Tables give charecteristics and performance for
14 European and 6 American long~distance flying boats, and for
3 French and 7 Americ¢an hoats under construction or projscted.

Jour, Aero, Scl., March 1939, p. 217
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*477. Anon.. Range of Transatlantic Flying Boa.ts. Les Ailes;
- Mexch k, 1937, pp. 7-8.

. ' _Range, eéffect of headwinds, pd:tn‘bs of, merit, series of drawings,
and table of charactéristiés ave giveti for the Dormier Do-18, Blohm
and Voss Ha~139, Short Ehnpire, Bleriot Santos-Dumont, CAMS~110, -
Latégoere. Croix=du~Sud and L%, ~de~Vaisseau~-Paris s -Liore et Olivier H-27
and B-47, Loire 107, Martin 130, and Sikorsky S-l2a, Graphs for
. .detemi:;ing the rauge for all possible proportions.of pay load ars

) ;ncluderl. . (French tr&nsla{-,ion from Flugaport ) B )
s e et o Jour, Asro. Sci., May . 1937, p. 305

-

h’i&. Gouge, Au: Becent Progress in ‘the Design of Civil Fiying

+» -Boats, Jour. RS.S., vol. XLI, no. 316, April 1937, Do
. pp. 257—2‘?3, Discussion pp. 273—-283. _

Pro'blems overcane in designing three classes of British flying
boa‘bs, the Calcutta, Kent, and Enpire which have come directly under
_the supervision of Mr, Gouge in the last eight years are discussed.
It.4s predicted that the service and c¢ivil designs of flying boats
will diverge.campletely in the future and that the service type is
. pearing ite limit in size although no limit lis yet in sight for the
civil boat. Materials used in construction and characteristics of
‘the three boats are campared, the limiting teke—off weight of. the
Empire is analyzed and improvements in performance are explained.:
At present there are considered to be no problems to be solved in
producing & bost double the weight of the Empire boats, which would
have 1n many respects lmproved .characteristics., = FR
N . - . "l
11»79. Anon,: A Retraotable Plan:lng Bottoin., The Aeroplane, vol. L,
no, 1307,  June 10, 1936, Ps Thh. ,

betails are given concerning Britieh Patent No. 1&33925 (Ma,jor
Rennie) ~ The plaening bottom is ‘separated from the.rest of the hull
end mounted on links so that it can project below the main portion
of the hull as lony as the oraft is on the water. JIa the air the
pontoon is withdrawn into the hull, Two edvanitages are claimed::

1. Adequate propeller clearance in the dase oi‘ wing engines is
provided for a smallsr Jieight of boat structure. ,
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2. The conflicting requiremsnts of take-off end 1evel flight
., Bre more easily dealt. with.. . (See alsd abstract ké3.) -

#480... Marvin, ‘I‘homas: Seaplane Figh‘oers. Air Trails, May 194k,
s PP 35.8’4,and85... . : .

Information is given about the aeaplane vereien of the Japanese
‘Zero fighter, which is esserntially the regular Zero fighter equipped
with pontoons, It 1s reputed to have a ton speed of 330 miles per
hour,- to heve a ceiling substantially equel to that of the land-
type Zero, and +to mansuver and climb well. It 1s indicated that
the seaplane type. of fighter hes not been favored by any natlon
other than Japan, but that it has proved successful as a carrier-
based seaplane, Speculation is mede as to the possible uses for
such a plane, including employmsnt as a batileship or cruiser
8cout, as: a, convoy protector similar to the British Cata fighter,
and as & defender of water-bounded territory pending the dbuilding
or repair of. shore airfields.  Comments are made about the failure
"of the Allied forces to develop.the seaplane type of fighter, Scme
of ‘the. seaplanes .in current use are reviewed, Among these are thé
Vought Kingfisher, Curtiss Seagull, the German Arado Ar 92 the
"Caproni 310, and the Northrop N3-<FB. Characteristics of the seaplane,
both favorable and unfavorable to the craft as & fightar, are .
discussed.

Aero. Eng- Rev., June 191",'".! IP' 99

#3481, Fairey, C. R.t Seaplenes, The Aeroplane, vol. XXIV, no. T,
Feb. l}{', 1923; PP. 113""111", 116, 11.8, 1200

Modern types; flying boat; float types, seaworthiness, handling;
problgms in designy camparisonr with airplane. (See also Rep..of Imt.
Afr Congress, London 1923.) -

Eng. Indn 1923, ». 586

h82 Lower, J. Hes Scme Notee on Flying Boats and Seaplanes,
Jour, R.A.S., vol, XXXV, no. 2&6 June 1931, pp. 515-528.

Brief descriptions of the Short Cockle, Singapore, Calcutia,
Mussel, and Valetta are given to illustrate the historical develop~
ment of marine alrcraft, Tho Messrs, Short Bros,! tank is described
and techniques involved in testing seaplanes models are discussed.

..
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The incorporation of information gleaned from tank tests into the
final aircraft. deslgn and conetruction is mentioned.

(See aiso'a'éstr'acts f;c36, 411, 419, u38, i3, uua, 819, and 820.)

PR

Take-Off . - IR

*483. lfefdurand., A Les coq_ues d'hydraVions de gros tonnage
(Large-Tonnage Seaplane Hulls). LYAéromautique, vol. 10,
no. 115, Dec. 1928, pp. hlh——hlS . .

Description of starting«mechanism of seaplanes, ccmparison of
landings 3 seaworthiness. .

. Ene. Ind ., 1929, p. 161;5'

484, Hubchinson, J. L.: Effect of Float Setting on Take-Off and
Top Speed of the IIT F. R. & M. No. 1487, British ARC,
1932,

The effect of angle of flaat.setting on the take~off time and
top speed of the Fairey IIT F float seaplane was investigated. The
angle of float setting was varied fram 3° to 8° referred to the
lower wing root chord. The gquickest take—~off was cbtained with a
float setting of 6°, which was approximately the design angle of
the Fairey III F. The seaworthiness was satisfactory for this angle.
There was a negligible effect ef the angle of flioat setting on top
speed. ..
485. Cocmbes, L. P., and Read, R. H.: The Effect of Various Types

of Lateral Stabilizers on the Take-0Off of a Flying Boat.
R. & M. No. 1411, British ARC, 1932.

Seaplanss with & single hull are usually laterally unstable
on the water, Stabllity is insured by means-.of. auxiliary -wing=tip
floats, inboard floats, or stub wings. The relative efficiency of
the three arrangements for lateral stabilization is. .calculated by
using data partly from model tests &nd partly from full-scale tests.

5.
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Calculations were made of the time to take~off over a range of
gross weights. The suitability of throttled take-—off tests for
predicting the limiting weight at which a aaapLane can take off
wag investigated, - :

The loss of hull efficiency due to fitting either inboard
floats or stub-wing stabilizers in place of wing~tip floats is very
great, and in this investigation amounted to a reduction in pay
load of 9 percent and 17 percent,respectively,for a take-off of
60 seconds in calm conditions, Errors of the order of 2 percent
. may reosult if throttled take—cffs at normsl load are used for
predicting the maximum waight at which a seaplane.can be taken off
in a reasonable time,

486, Jones, E. T,: The Effect of Wind on the Take-Off of Seaplanea.
R. & M. No. 1593, British ARC, 193k, - .

'I'ake—ofi’ times were ohssrved of three seaplanes in winds varying
from O to 30 percent of the take-off speed, and of one geaplane in
winds verying from O to 4O percent of the take—off speed and in tail-
winds. The results of the teats showed that the take—off time and
distance of a-seaplans in zero wind are given by the equations

t

o % .
TR
Y E
5 = 8-
0T TTTE
¢-%)
VO. .
where
4 take—-off tinme in zero wind .

©

5 .take—off distance in zero wind

t take~off time in wj.ﬁd. of velocity v
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B Take=0ff
§. . take-off distance 4n.wind. of velooity v
v wind velocity. l C B N |
v, 'bake-off speed of seaplane

0.2
Results of tests‘ of :bhe 1ongitudinal aeceleration apd 'br:Lm of
six seaplenes during take—off showed that the maximum weight at
which a seaplane can take off with Pixed-pitch propellers§ is almost
~independent of the wind speed, The effects of gusts and the rippling
of the water surface ‘by the wind were not taken intq account Jn the
calculations, - o= . :

487. Perring, W. G. A.: The Effect of Wing Set_'t:v.n'g on the Water '
' ‘Performance of Seaplanes. R, ‘& M,. No. 16565 British ARC,

1935. LA . PO i _‘_ --- N ot -._‘. _._ g

.- The effect of wing inoldence on the take—off performance of
geaplanes l1s determined analytical]:y by considering the ccmbined

o air drag shd water: vesistance of’a seaplane. Expressions are given
... from which the optimum wing incidence (that.which gives minimuwn

_take—off time and disbance), can be determimed. : It is shown that

-. the optimum incidence depends on trim and the asgect vatio of the
wing, and 1s greater for:a monoplane than for-a biplene of the;.

same aspect ratio. The theoretical resulis were checked by take~off
- ealoulations’ fo a typical flying boat, based .on tepk and wind-— -

ot funnel tests. The..thetretical and experimental results were in
good agreement.. el - .

488, Richardson, Holden C.: Interpretation of Data. of Model Basin
Teats on Aircraft Floats: Aero Digest, vol, 23, no. 2,

Aug. 1933, pp. LE-UT.

Curves of load—resistance ratio as a function of percent of
get-away speed are usually accepted as being the best oriterion for
comparing the merits of different designs of floats. Curves of

Resigtance and Resistance X speed as funotions of -

Gross weight Gross weight X get-away speed

percent of get-away speed give a clearer conception of conditions.
The use of these curves to compare the tak:e—-off performance of
two models is shown, *

N

PRR Y
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*189, Gouge, A,: An Investigetion into the "Teke Off" of Flying .
Boats, The Aircraft Engineer, supp. to Flight, vol. XIX,
naG. h{, NOV. 2"", 19273 Pp. 69_720

Detemines relative importence .of various factors which enter
into any calculations made on takesoff; main factors ares: effective
thrust; water reeistance of hull; air drag wing area.

1 ‘,; . ?' .' . N . Eng Indo) 1927.} P- 359

’490. Bird, J. E.: Note on Take-Off Corrections for a Flying Boak
in Tropical Conditions. Rep. Ko, H./Res/l92, Britiah M.A.EB.E.,
:' < June 9 l9’+5- B
The results of teke-off tests on a Sunderland V flying beat
under amospheric conditions varying frcm temperahe to aemitropical
ere presen‘zﬂed ,

irs % The experimental results have been used to investigate the
validity of a recent theoretical Marine Aircreft Experimental '
Eetablishmetit report {abstract 54) in which a method was euggested
for- estimating tako~off performance of seaplaenes under tropichl =
conditions from measuremente in tempezrate conditions. The agreement
betWeen theory and experment is. fair. ’ .
491, Mattocks, A 0.. Seaplans Take—Off Characteristics. Thé '
Aircraft Engineer, no, 116 (vol. XI, no. 3), supp. to Flight,
vol, XIVIII, no,. },396, Sapt. 26, 1935, Pp. 20-—21.

The “bake--off time of a seaplane is given by the expression

L R “'M. " _vb av
do. T
vhere . ' ' '
M a.z‘ose:_ welght
e acceleration dus t::» gz_évity
v gpesd
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Vo . take—off ‘speed
T excess thrust (thrust mlinus’resi.ste.nce) _ _ ‘
H . -- ‘ ~ . . . . .. ¢ .. vo
A graphical method is given of obtaining the value of %Z
- - 0

from curves of thrust and resistance plotted aga:lnst apeed. The
take—off distence can also be determined. by 'bhis method.

*492, Munk, Max M,: Seaplaner Takeoff Cmputations. ‘Aexro Digest,
vol.. 4k, no. 2,"Jen,.15, 19k, pp. 82 and 236.

A study is made of the take—off run of e meaplane, By noting
that seaplane: teke-off occurs in two phases - the craft being con-
verted., .from a .predaminantly buoyancy sustained vessel 16 a pre—
dominantly hydrcdynamically bustalned.vessel.— the equations that
refer to the run subsequent to the transition from the first to the
gecond phase are developed. The computations are based on data from
the limited amount of available technical literature and on the
analyeis of actual take-off tests. The take—~off time -and -the maximum
teke—-off weight are estimated from the computations. A formula is
established. for computing the .acceleration, and a diagram shows how
rapidly the acceleration of & seaplane falls off. Substitution of
the acceleration into the integral for the take—off run resulis in
the solution of the problem, givmg the length of the take—off run
in feet.. .

: 2.
b

Aero, Eng ‘Rev., March 191#&, PP 67 end 68

493. Jones, E. Tt Seaplane Take—Off Weigh-bs. Part F o— The Factors

.. .. on Which: the Maximm Take-Off Performarice Depends."' Alre, -

-~ . Eng,, vol. Vi, ’np..70, .'Deo. 1934, pp. 330-332. e

A general discussion is given o:E‘ the parameters which affect

the teke-off performence of seaplanes. The take—off performance -
can be influenced greatly by design parameters which do not affect
the air performance. Various factors to be considered in an esti~
mate of takewoff performance are enumerated and-typical curves of
effective thrust, water resistance ’ “and - ajr: d::'ag ;blc’ctad againgt
speed are given for a' gross weight'iess than phe limiting gross
weight at which 'bake-—off :Ls posai'ble. The f_e_s.’;.s'bm}?@ .8k high speeds

. '}-.._.... Wi

-
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may be reduced slightly by the use of longitudinal steps or scallops
in the forsbody.

Jones, E. T.: Seaplane Take-OFf Welghts, Part Il.- Methols
of Increasing the Present Limiting Teke-Off Weight. Alre,
Eng., vOl. V.II. RO, 71; Jano 1935,' PP. &"10- . .

Requiremente necessary for maximum take—off performance are _
listed, Typical ourves of effective thrust, water resistance, and -
air dreg plotted against speed ars given for & gross weight near '
the limiting gross weight at which teke~off is possible. For this
condition the total resistance at speeds near the thke-off gpeed
(vhis is referred to as a second hump) is almost as great as the
effective thrust. The high resistance near take-off speed may be
reduced by means of flaps, the deflection of which increases the
serodynamic lift without a change of trim. Lowering the hump trim
decreases hump resisiance. The effect of va.riable—pitch propellera
on teke-ofi performance 1s discussed.

Jones, E, Tt ‘Seaplane Take~Off Weights. Part IIJY.-~ The
" Effect of Wind on the Performance in Teke-Off., Aire.: Eng.,
vol, VII,, NO. 72, Feb. 1935. PY. 37""38 14-0. o ’

The effect of wind on take-—off performance is diacusuea in a -
manner similar to. that of abstract 486,

*4oli, Green, J. J.: Bpeclal Problems Connected with the Take~0ff
and Landing of Alrcraft., Jour. Aerc. Sci., vol. 5, no. 8,

June 1938, pp. 313-320.

A theoretical analysis has been made of the effect of gradient,
wind, and combinations thersof, on the take-off and landing of air-
planes, Formulas and charts are given which permit the determina-—
tion of the length of the ground run for eny given conditions pro-
J'gding that the performance on a level surface in gtill air is

own.

Fronm Americén exparienoe 1t appears that

Take—off run against-wind _ (l ';!'1-8
.~ Teke—off run in still air . \K :
where v is velocity of ﬂm'and' vV is take-off speed of the hii'blane.
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" A simitar relation holds for the teke—off of seaplanes- ir¥ the
absence of current, except that Hé exponént 18’2 instead of 1.8,
The effect.of wind aloné ig to elter the length of run rather than
. the time of take~off, The effect of currsnt alone 15 to alter the
“ time of -take—off without having much effect on the. length of run.
~The teke-off of a seaplang is thus.always shortest if 1t tekss
place against the wingd, irrespective of the direction of’ the curtent.
(See a.‘.,so Canadian Jour. Res., vol. 16 1938, Sect. A. » ppr 1—16 )

, Jour. ‘R. A S., Sept. 1938, p._8h6
*)-l»95. Proll ;. Al Startverkﬁrzung durch Raketenhilf‘e (Shortening of
) _Take-Off Runs by Use .of Rockets). Tech. Ber., vol. 10,

5. 1O, 5, Pa lh9, May 191&3. : i NS

] i ce + ,': H *‘ Lot

.ot The take-off run b:t‘ seaplanes is represented according to:
- 'simple .and well-lmiown formulas, and it is shown that the. takewoff
distance can.be materially shortensd by a relatively light. rocket
" arrangement.. Algetraio .functions were - substituted fLor-water resist—
anee curves,. . . . I S o« 2. e 7 Author

‘ ‘
-

" ~496¢ sHolland, . E, P.: £ Takebff fei‘i’ormance._ _BAG Rep.- Fo.a-ii)-liﬂ'ﬁr,‘
.t". :_-. Mar. 19!,.3‘ L. ] (Y . .

S Full—ecale ta‘ce-off teats of the XPBB-J. at h:tgh gross veights

“webe made with a head wind varying fram 1l to:18 miles pér hour.
By usé of tank results, take~off caloulations.were made with and
without a . head wind to establish the take—off" perfoxmnce of the
XPBB~1,for calm conditions,” The results were cagpared with the -

: tull-scale results, An investigation was also made’ of the effedt
ol teke—off- performance of 8000 pounds Jet thrust. in ad_d.t,tion t6
the normal propeller thrust. I A ' da b dT e

,_".I . ."

.t
P 4
~ I !-.

In order %o determinb the t.r-im gnd dieplacem,ent at- each. water
ebeed, two pets of -curves’ were used. One curvé was an.lipverted -
“splot of ‘1ift against trim Por’ different constant airepeeds, with
take-off power, ground effect, and.30° flaps. Thé second was a -
PpIét of displacement against trim for zero hydrad:yn&mic moment &t
various congtant water speed.e‘ When the 1ift curves were super— -
imposed on the trim curves so thai:zero 1ift coincided with the -
‘gross_weight on the displacement scale; the ‘trim and displacement
for zéro moment.at-a given water speed were determined by the
intersectiqn of the trim ewrve for that watec:' speed with the lift

PR At ol
v -~
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curve for the corresponding airspeed (water speed plus head-wind
velocity). The resistence and air drag were found directly from
tank and wind~tunnel data. ‘

The caleculated take—off performance of . the IPBB-~-1l on fresh
water was in good agreement with actual take—off tests. The addi-
tion of 8000 pounds jet thrust acting for 60 seconds was found to
permit take—off at gross- weights up to the maximum desirable from
the standpolnt of performence after take—off.

497, Gassner, Alfred A.: - Take~Off Performance of Flying Boats.
Aero Digest, vol. 27, no. 5, Nov, 1935, PP. 24, 25, 38.

Relations between the takenoff performanoe and various basic
deaign features of flying bdats are summarized., A method is
degcribed for guick estimation of hull size and take—off time in pre—
liminary design, and for estimation. of the effect on take-off time
of changea in the weight or power. plant of existing seaplanes. A
chart is presented showing the excess thrust required to obtain a
given take—off time for various get-away speeds,

468, Garrison, Charlie C,: Take-Off Tests of a Navy PBEY-a Flying
Boat with and without Jet Assistance, NACA MR No. L6D23,
Bur. Aero., 1946,

Three Jot motors that produced a total thrust of about
6000 pounds for approximately 40 seconds, were installed ii the
sternpost of a Navy PB2¥-3 flying boat, and take—offs were made
with and withoub jet aseistence in order to learn ite effects on
take—offs in clam water. The NACA events recorder was installed in
the flying boat, and records were cbtained during teke—offs made
at nominal gross loads of 60,000 and 66;000 pounds with the center
of gravity at 25 percent mean aerodynamic chord, From these records
and visual observatlions, lt was concluded that jet assistance
reduced the take-—off time and dilstance by at least one~half when
the gross load was 60,000 pounds end by more than one-—half when 1t
was 66,000 pounds; that jJet assistance ehortened the period of time
before the mmp during which bow spray entered the propellers, and
thereby lessened the amount of spray striking the propellers; that
the Jets cmused the hump trim 4o be lower than that occurring during
the unassisted. take—~offs even though the thrust line of the Jete
wes below the center of gravity; and that the additional power
supplied by the Jets shortened the period of instability past the

ll-lll-lll.
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hump and lessened the amplitude or porpoising during this period.
{Ses alsd abat.raot 216 )

499. Perx‘ing, W. G. A.: ~Theoretical Investigation of the Take-Off
- Time of“"Singapore II." R. & M. No..14l2, British ARC,
19320 : ' . - T .

Computations of the teke—off time of the Short Singapore II
flying boet were made to determfne the effect of wing incidence
Por a gross weight of 26,900 pounds and no wind, and the effect of -
wind on thé maximum gross welght at which the flying boat could
take off. The domputations were bdsed on tank teste of 2 model of
'bhe hull and wind—tunnel tests of a mod.e}. of “the flying 'boat.

The caloulated take—off times agreed. well with the times
observed for several normal take-offs of the full-size flying boat. |
The addition of a virtual mass of 22 percent of the load on the -
water in the celculations gave very good agreement between the
calculated and observed teke-~off times, The results of the compu-—
tations showed that the take~off times would be reduced by

1% seconds by maintaining best trim, and that the time would be

further reduced by 2 seconds by maintaining best trim and by
increasing the wing incidence. Increasing the wind speed from O
to 20 miles per hour increased the maximum welght at which the
flying boat could take off from 32,600 to 34,600 poundsi '

*500. Crocco, G, A.: Time and Distaence for Take~0ff and Landing
of Aircraft. IL'Aerotecnica, vol., 17, nos, 8-9, Aug.~-Sept.

1937, pp. 681~720.

Criterions for calculating the take—-off and landing time and
dlstance of alrplanes and seaplanes are brought up to date by recent
data on the vsriable pitch propeller, flaps, asrodynamic braking,
and models of flcats.

Jour. Aero, Sci., Jan. 1938, p. 118
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*501, Schiemann, H,: Die Umrechnung gemessener Abflugzieten und .
wege von Seeflugzeugen auf beliebige Winde und Luftvichten,
(The Reduction of Measured Take-Off Time and Distance of
Seaplanes for any Wind and Density of Air). Tech, Ber.,
vol., 10, no. 3, March 1943, Reprint from Jahrb. 1942 der
deutschen Luftfahrtforschung, Lfg. G.

fI‘he time and distance required for the take-~off -of seaplanes
are important guantities in the performance of each type. .After a
short discussion of the procedurge and the usual method used in -
take~off calculations, a gimple approximating method is given by , :
which the measurements taken during take-off under verious weather
conditions can be reduced to other conditions of operation, such as
no wind and sea-level conditions. Author

-f-

(See alsp abstracte Lbl, Ld;9, h58, h'rl, 518, 607, 627, 672, 708
7u6 7&7,, 768, 814, 820, 850, 858, and 913,) .

o

Bibliograppies P . ) . :

(See abs"b;rafc'tﬁ 518, 530, and 555.)
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502;3Posner, E.. C,:t One-wenth Scale Buoyancy Tests. BAC Rep.'
. No. D=179%, Sept. 1937.

Tests of & ia-eize model of the hull of ‘he Boeing 314 flying

boat weie made at the Boeing Alrcraft Company to determine: +trim
and draft for various gross weighise, center—of-gravity positions,
and ‘conditions of flooded compartments; and curves.of net righting
moment against angle of heel.for varioua grogs weights and center-
of-gravity positions.

The gross weight and the longitudinal position of the center
of gravity of the model were varied by means of a welght placed on
the deck. Flooding of é¢umpartments wes simulated by adding welights
on the deck, The weight of the additional weights was equal to the
lose of buoyancy of the flooded compartments and the resultant
center of gravity of the welghts was directly above the center of
budyancy of the flooded portions of the flooded compartments, The
rolling moment was applied by means of off-center weights or by
forces directed upwards., The vertical position of the center of
gravity.was not to scals, but its effect was corrected for in the
rolling tests.

*503, Anon,: Studio sistematica alla vasca dei gelleggiante a
scafo per idrovolanti (Systematic Study of Buoyasncy of
Flying Boats). Rendiconti Tecnicl della Genio Aeronautico,
vol., 1%, no. 3, Sept. 1926, pp. 1-1k,

Details of hydraulic teste of keels numbers 16 to 45 (second
series of experiments) as to stability and buoyancy with character-
istic curves for each group.

Enyg, Ind.,-1926, P. 332

-~

(See also ebstracts 437, 518, 582, 60?,-623, 646, 6&8, 650, 651,
- -and 819.)

&
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*504, Croseck, H.: Beitrag zur Frage der Schwimmstabilitaet der
Wasserflugzeuge, Schiffbau, vol.- 34, nos. 17, 19, 21,
and 23, Sept. 1933 (supp.), pp. 1=~6, 0ét. 1, pp.

Nov. 1, pp. 1-10, and Dec, 1, pp. 1l-10.

Contribution to problem of floating gtabllity of seaplanes;
‘static atability of floating seaplanecs; stability with finite pitch;
influence of hydrodynamic forces on stability; rules for arraenge—
ment and design of floate; behavior of seaplanes in high sea, ~
(See also Jahrb. 1933 der deutechen Luftfahrtforschung, p. 65.)

e " Eng. Ind-a 1933, p. 1009

505. Bromhead, B. de G. H.: Lateral Stability of FIyingéBoats on

Water, The Aercplane, vol. LV, no, 1423, Aug, 31, 1938,

P 265. L

In the proposed design, a universal Joint gives the tip float

freedom of movement in & vertical and horlzontal plane., The tail
fin keeps the float autamatically head on to the flow of the water,
and in the ajr, head to the wind, Small studb wings give the float
the necessary longitudinal stability in the water, otherwise, as
the float is free on the universal Joint, it would be inclined to
hunt in the weter. Retraction of the float into the wing is
reccmmended,

506. Anon.: A New Idea for Flying-Boats, The Aeroplane, vol, LVII,
no. 1478, Sept. 21, 1939, p. 370.

A high monoplene wing curved down at a sharp dihedral angle
on each sids of the hull to meet the water level fram which 1t
rises again with a sharp dihedral to keep the wing tips well clear
of the water 1s proposed for use on flying boats to provide trang-
verae stability. It is stated that the drag is reduced and that
all tendency to heel is eliminated, .

507. Anon.: Report on Static Stability Study, BAC Rep. No. D-2230,
May 1939.

The results of all investigations of the hydrostatic rolling
stability characteristics of the Boeing 314 flying boat are corre—
lated in the form of curves of net righting mcment plotted against
angle of heel. Curves of upsetting moment due to cross winds of
various velocitles are given,
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508. Ferguson, E. A., and Posner, E. C.: Rolling Tests.. Model and
Airplane. BAC Rep. No. D-1g99Lk, July 1938, Revispd Sept. 1938.

The static rolling stability of the Boeing 314 flying boat was
investigated at several gross loads by tests of the full-size flying
boat and of a %'B—Size model of the hull for the following configura—
tions: original stub wings at 1. 50 dead rise; and stub wings at
4,59 dead rise with 6~inch extension at the root. Tests of the
model were also mado for the latter configuration with V-botiom
floats under the tips of the stub wings.

*509 WOlff, G.: Schw:tmstabilitat des Zentralschwimmerflugzeugs
Vought V~85-C bei Lénge— und Querneigung (Water Stability
of the Single Float Vought V-85-C Seaplane during Longi-
tudinal and Lateral Inclination). UM No. 452, z.W.B.

The hydrostatic sta'bility is determined for a Vought V-85-C
seaplene. The tests included lateral and longltudinal inclination
on a model for 2100 and 2300 kilograms (4630 and 5070 pounds) gross
weight. The effect of the vertical location of the wing floats
on leteral stebility is also examined., It is found that any raising
of the wing floats has a bad effect on the stability about the
longitudinal axis. - _ o : - Author

*510. Laute ; W.t Schwimmstabilitit eines kleinen Seeflugzeuges
(Floating Stability of a Small Seaplane). Tech. Ber.
vol. 10, no. 4, April 1943. Reprint from Jahrb. 1942 der
deutschen Lufbfahrtforschtmg Lfg. 11.

Date on hydrostatic s‘bability tests made in the model towing
tank and on serodynamic force tests in the wind ‘tunnel are evalueted.
The purpose of the paper is to determine the windspseds which can
be practically withstood. By representation in a dimenslonless
form, an extrapolation becames possible for similar aircraft of
different- gross weight. o _ . i Author

Y

*511.. Anon.: Stability of Seaplanes Afloat. The Aircraft. Engineer )
eupp. to Flight, vol. 21, mo. 22, May 30, 1929, mp. bo-bt1,

Notes are glven which may be of use to aeronautical engineers
vhen planning disposition of floats in seaplanes or flying bostis;
accurate estimate can be made by methods given, in order to find
righting couple that will be available to counteract any upsetting
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force likely to be met -in service Vhsn m&chine is at rest or

. traveling on surface.:

Eng. Ind., 1929, p. 1650

*512, Budig,. F.$ Stabilisation of Seaplanea on the Water by Means
of Budig Stabilising Planes. L'Aerophile, no. 7, July 15,
1931, p. 209. . T ‘

Watertight ccmpartments near the wing tips ‘can be rotated about
the wing chord. When vt operating, the stabilizers -conform to
the profile of ths wing surfaces and do not affect 1lts aerodynamic
quality. To prevent dangerous impersion of’the wing tips in a
"eross wind or a swell, the stabilizer 19 rotated until its immersion
produces the necessary buoyancy. R

Jour R.A s., Jden. 1932, p. 65

- %513, Lower, J. H.: Static Longitudinal Stability of Seapland
; -+ Floats. Flight, vol. 21, no. 5 Jan. 3Ly 1929 (sunp ),
Pp- l"‘30 e -

Description of suitable apparatus and methods of testing
. .static stabillity of seaplane floats; how teste can bs made with
model floats in water tanks, actual results which have been obtained.

Eng Ina., 1929, p. 1646

514, Cushing, R K., Crouch, A, S.,’ anﬁ Angell, R W.: Stetic
Stability Tests of Six Full Scals Twin Float Seaplanes.

The lateral. and longitudinal hydroatatic stability of #ix full-
scale twin~float seaplanes wers determined by tests and wére palculatod
from the dimensions of the floats. It was noted in the tests’ that
a change in the angle of heel resulted In a change in trim thet was
negligibls up to an angle of heel of 3°. The lateral and longitudinal

S
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metacentric heights as determined by the tests were in good agree—
ment with those calculated. In _caleulating +he metacentric helghts
4t vas found . -that an error of 5 percent in displacement would result

in errors of 1 percen‘b and 2—21-'- percent in the lateral and longitud.inal

metaceniric heights, respectively, and that an error of % in trinm

would result in errors of approximately 3 percent and 9 percent in
the lateral and longitudinal metacentric heights, respectively. The
results of the tests were compared with the British Air Miunlstry
specifications for static stability of twin-float seaplanes, and

it was considered that compliance with the specifications would give
adequate s’oability.

515, Stud.y of Various 'I'ypae of Wins Floats, BAC Rep. No. D-2508.,
Jan, 1gh0; . .. . -

Beveral modificetions of the Boelng 314 flying boat have been
investigated in crder to improve the hydrostatlc heel stsbllity.
The modifications included wing-tip floats in con,junction with
stub-wing stablilizers, wing-tip floats without stub wings, and

. inboard wing floats without stub wings. The heel stability cher—

acteristics of each modification are discussed and the change in
performance expected with each modification is'gescribed.

(See also abstracts b-l3, k32, L37, Ml-9, 450, 458, 502, 503, 518,
570, 573, SThs 577s 579, 5893 582, 607, 610 to 613, 615 to 618,
6_2,_3{ 6""5: 614'7:__ 55_0: 653: '{__;’6’ 7)4'7: 819, and 913.)
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*516. Browne, A. D., Moullin, E. B., and Perkins, A. J.: Added
Mase of Prisme Floating in Water, Proc, Cembridge Phil.
Soc., vol. 26, April 1930, pp. 258#272.

A floating body performing free simple barmonic vibratvions.,
in a.vertical plane creates a fleld of pulsating current flow in
the 1iquid, and the total kinetic energy of the whole moving system
corresponds to that of the floating body with an enhanced mass.
The added mass of rectangular and triangular prisms floating in
water 1a found Iin comnection with an investigation of the natural:
frequency of lateral vibration of & ship's hull. The experimental
values are compared with those ylelded by calculation,

Sci. Abstr. 1930, abstr. 3006

517. Brehmig, Rolf: ZExperimental Determination of the Bydrodynamic
Incresse in Mass In Oscillating Bodies. Traens. No., 118,
D.T.M.B., Navy Dept., Nov. 1g43. .

The methods for determining virtual mass under conditions of
linear and vibratory motion known up to the present are briefly
described. For the study and numerical representation of purely
hydrodynamic inertia effects on oscillating bodies, a simple test
method for forced vibrations ig reported and illustrated by tests
on vibreting disks. In converting the results of model Tegts to
full scale, principles of similitude must be considered. These are
given for the simplified case of & ship propeller vibrating har-
monically perallel Yo the free surfece of an undisturbed fluid,

the poasibility of cavitation 1s not mantioned.]

518, Barrilion, E., G.: Hydrodynamics of Boats and Floats, Vol. VI,
Div. 8. of Aerodymmic Theory, W‘ F. Duran.d, edo, Julius
Springer (Berlin), 1936.

A résumé of the hydrodynamic phases of marine aircreft per—
formance is given.

Chapter I gives a general view of the conditions imposed on
geaplanes at rest and during take~off and landing. Note is made
of the significance of the step and the part it plays in facilitating
take-~off.

Chapter II describes take—~offs and landings under various wind
and water conditions. Graphical representation of take-off by means
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of curves of thrust, resistance, end trimming mament plotted against
speed is shown, and the determination of take~off time and distance
from these curves is described. )

Chapter IIT contains a more detailed account of take-off and
resistance. The wave formation produced by.a seaplane or planing
surface in motion along the surface of the water ls discussed. A
discussion 1s given of the take off of a ladderlike series of. vanes
at constant trim, and of & combination of wing and planing surface,
Results of experiments on planing surfaces dy Froude and Sottorf,
and on prismetic floats are discussed. The effects. on resistance
of beam with constant length end of center—-of—gravity pogltion are
mentioned. )

The differences between landplanes and. seaplanes with refer—
ence to-the aserial portidns are disdussed in chapter IV, and dif-
ferences and analogles between forms for seaplanes and planing
water craft are discussed in chapter Y. Chapter VI contains a .
description of calculations of buoyancy and static stability. - The
directional stability of a seaplane when drifting, moving forward
under power, and being towed are discussed briefly in chapter VII,
Results - of Rumpler?s méethod of determining the principasl
characteristics — wing area, ptructural weight, and payload — of a
serles of flying boats of varying gross weight are compared with a
series built by Dornier in chapter VIII. Procedures and equipment
used in tests of reduced-—scale models, and water pressure.dlstri-
bution on & hull are discussed in chapters IX and X, respectively.
The desirability of more complete thsoretlcal solutions of the
two-dimensional and three—dimengional planing processes and Sottorfts
analysls of the frictional, induced, and wave-making components of
the total resistance form ‘the con'ben‘ba ‘of chapter XI, A bibliography
is given of some reports published between 1924 and 1935.

519. Lower, J. H.3 The Hydrodynamics .of Marine Aircraft. Jour. -
R,A, S. vol. XXXVII, no. 269, May 1933, pp. h23—’+3'+

The hydrod,ynamics of marine aircraft is presented in & general
form and the development and description of seaplenes, model testing
apparatus and results, dynamic stability, and bhe preesure distri—
bution on planing surfaces are discussed. :

I S o~
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Items of special 1nterest are-

1. The Messrs. Vickers tank at St Albans is equipped to pro—-
duce waves.

2y Porpoising ¥ thought to depend upon the distance betweon
the steps on & hull, the ratio betwesn forebody' langbh and after‘body
length, and ao forbh. : S

3 Bo'btom pressures are shown in the fonn of contour lines at
a given spaed‘ and trim. _
*520, We:lnig, P, Kavitation als primaere Ursache Korrosionscheimmgen
an Flugzeug~Schwimmkoerpern (Cavitation as Primary Cause
- of Corrosion of Airplane Floats). Z.F.M., vol. 11, no, 21,
June .U+, 1930, pp. 279280, o : .

Brief d¥scussion. of various factors affecting phencmenon;
formulas for calculat’ion of pressure.

.~

Eng. Ind., 1930, P- 1573

*521. Wblff, G.: Der Masaatabseinflusa bel Schwingungsmessungen
an Schwimmwerksmodellen (The Influence of +the ‘Scale for-
Vibration Measurements on Float Gear Models) FB No. 1056,
Qw.B.’ July 5, 19390 .

i Die-out tests are perfdrmed in calm water on three gecmetrically
‘ard” dynamioally similer floating bodies of the scale 1, 1/2, and 1/k.
It s determined whether pericd of vibration and damping obey
Froudets law., The teat resulte show that this rule cen be applied*-
with good approximation. o © " ‘Author

522. Simmonds, 0. E.: Recent Progress in Flying Boat Design. Jour.
R.A,.S., vol. XXIX, nd: 180, Dec: 1925, pp. 634-6il, Dig-
cussion pP. 645-—6&»7.

General brief discussion of ‘atatic trim, hump resietance, POL—
pofsing (obviated -by suitable location of two steps in hull), -spray;
materials (wood, steel, dural), airfoil chiracteristics, parasite
drag, and structure.

c s -
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*5p3, Wolff, G.: Schwingtmgaversucha ‘mit einen Zwelschwimmer-—
flugzeug vom Muster He 50 auf dem Wasser einschliesslich
Modelluntersuchungen (Vi‘bration Tests on & Twin-Float
Seaplans of the Type He 59 on the Water, Including Investi-
gations of the Model).  FB No. 846, Z.W.B., July 19, 1937.

The values of period end damping of the natural oscillation
that are decisive for Judging the behavior of & twin-float seaplane
on the water are determined for steady conditions. The natural
oscillation in moving forward was investigated on a model; a faster
fading of the vibration amplitudes with increasing velocity was
ascertained. Similarity conslderations permitted the conclusion
that a numerical application of the model results obtained thus
far to the fullescale model is not permissible. Furthsh scale
teats are necessary for elucid.ation of the rule of applieetion.-
.(See abstract 521.) . _ i Author

-1.*521;. Holzapfel, A,: Seaworthiness Tests of the Rohrbach "Romr.
i Flight, vol. 21, no, §, Jan. 2k, 1929," pp. 5061,

During tests, wind was northeast, strength 6—-‘7,- and seaway in
open sea was 6; in Neustfdter Bay seaways of 3, 4, and 5 could be
Pound by choosing suitable distance from coast; collapse of star-
board strut; plane rolled. 1nto Neustadt in cross—sea under her
own power. cdo, o .

Eng. 'ﬁm.," 1929, p. 1650

*525. Johns, A, W,.: Ship Resistance and the Ramms Principle.
Engineerirg, vol. CX, no. 2856, Sept. 2k, 1520, pp. 395-397.

Critical study & suggestion of Charles Mea.de Ramus to British
Admiralty to edopt stepped inclined planes as.shape of hottams of
ships with a view to Iridreaeing speed. BSuggestion was made to
Admiralty in 1872 and has been aince examined theoretically and
experimentally

w
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%506, Dimpker, .1 Uper schwingende K&rper. an der Oberfliche des
Wegsere (Oscillating Bodies at thé Surface of Water).
H., wol. 15, fo; 2, Jan. 15, 19314, pp. 15-19.

Four cylinders of di.fferent cross—sectionaL forms, and & few
-millimet.ers shorter, than the tank width, were constrained to
oscillate in a vertical plane under “spring control. The- meun’bing
of the apparatus is shown in a. diagrammatic sketch. Ths Ffoubr cross
sections were a circls, & rectangle with a semicircle on the lox:er
face, an: equilateral triangle with the veriex dewnwards, and a- .
flattened rectangle with rounded corners. - Free and. forced. oscil- f
latlons and wave foematione were obeerved.. _

Approximate nethods oi’ calculat:lon axe developed and dig—
crepanpies were expressed in terms of apparent mass, The period,
coefficient of damping (observed), and apparent mass (cdlculated)
are shown graphlcally as functions of the maximum depth of lmmer-
sion. TFor small freguencies and amplitudes the waves formed were -
parallel to the cylinder, but ‘for larger amplitudes, "sgainst all
expectation," trenaverse waves were formed of which examplee are
shown 1n tbree photogrephe. " L

J’our. R A. s., B"eb. 1935, P. 178

527. Havelock, T. H.: :Wave Resistance: the Mutual Action of
Two Bodies. Procc., Roy. Soc, (London), vol. 155, no. 886,
July 1, 1936, pp. uéo-lm.

A new method is given for calculating ,wave resistance directly
from the source distribution equivalent to the body. producing the
waves. The method can be applied to two source systems representing
two distinct bodies in any relative positions, giving the resistance
of each eeparately. It can also be used to obtain the reeultant
force in” any d.irection or the resultant couples.‘ A

Results are obtained for 8 simple case representing two ‘small
spheres in various relative positions, With the two spheres in
the line of motion, the resistances differ by certain forces of
action and reaction and also by the wave~interference effects, which
are assigned ontirely to the following sphere,

Taking the two spheres abreast, the results are interpreted
as ghawing the effect of a vertical wall upon the resistance of a
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sphere; the expressions: given in terms of Bessel functions and,
curves show the magnitude of the influence-of the wall for variou,s
distances and velocitiae. An expz‘pssion is also given for ke, - L
force_ toward the wall. . _ _ o "

: Finally, wi'bh the spheres 1n any relative posi‘bion, 1t 1s
shown.-that effects .of wave interference occur when the follqwing
sphere liss within the wave- petter: produced by -the leading .sphére,
and. aﬁse frdn bo’ch 'bhe transverse waves and. the divargihg waves.

Y
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"'*528 Féc&ﬁtiﬁ', H. R.: Float Design. Flying end Popular Aviation,
May 1942, pp: h7, 48, and 92. . . . ) RRTTE
A descriptj,on and. analysis are given of 'bhe d.evelopment of
the single—step pontoon to. break suction and hasten seaplane
take—~ofL. ‘Disgrams aid in the explanation of how this is .effected.

. TSR T
-+ - Aero. Eng. Rev., May 1942, p. 17.
el . Ly
5 ."i. -! .- Y : Dt ’ .. - . o -""';‘-."-

uSustevm:ar’c:!.on, - Stead.y Planing

*520: Weinig, F.: -Der Auftrieb der ebenen Gleitfliche (The Lift
X . of a Plane Gliding Surfe.cg) W.R.H., 18 Jahrg., Hef; 9,
Aprii 23, 1937. - .

Af'ber discusslion of some of the principal solution possi—
bilities of the planing plate problem, the most important for the
flat plening surface was carried out with the help of the hodo—
graph method. A method for the calculation of opbionally curved
planing surfaces was described. The éxperimental results were
canpared: with the simple theory.
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It was shown that for ideal fluilds the pressure on the ..
planing plate agreed very well with that on the pressure azide of
the ‘ldentically formed thin airfoll so that the use of the airfoll
theory: for all flow processes for the planing surface appears in
order as long as it is not treated under the influence Of- the
. rearth's field. An attempt was mide to -understend this influence
through an empirical 1nterpolation formula developed out of experi-
mental results, ‘ : Author

530, Sedov, L. I.: Established Gliding. Suddstroyeniye, no. 2,
Feb. 1937, pp. 87-96.

Review of thecretical and experimental studies-of gXidimg with
special reference to gliding on water. Bibliography.

. B Eng. Ind., 193?, p. 3029
*¥531. Barrillon, C.: Gegenwaertiger Stend der theoretiechen
Arbeiten ueber Gleitflaechen. W.R.H., vol,. 13; no, 15,
4. Augs 1, 1932, pp. 225-226. a '

. Theory of skimmers; esuthor produces simple expression for
resistance; using theory of Lamb and Hogner, he compares actual
wave eystem with theoretical; good agreement found for deep water
but not so good for shallow; comparison wilth Peavlenko theory.

Eng. Ind., 1932, p. 1192

%532, Green, A. E.i The Gliding of & Plate on a Stream of Finite
Depth. Proc. Cambridgc Phil. Soc., vol. XXXI, Oct. 1935,

pp. 589-603.

The two-dimensional gliding of a semi-infinlte plate on the
surface of a stream of finite depth is examined. ‘The lift L 1In
termg of the ratio D/H, where H is the depth of the gtream at
infinity upstream, and D 1is the helght of the trailing edge of
the plate above the surface of the stream, lg caloulated. -In’
particular it is found that the trailing edge cannot be at a height
01’ more than 0.07T H approx:lmately, ahove the upstream fluid surrace.

Author



NACA RM Noy LTJL:. Ay 63

L

BYDRODYNAMICS .- RN
Sustentetion - S‘beady Planing '

532& Green, A. E.; The-gliding of & Plate on a Stream.of Finite
Depth. Part II. Proc. Cambridge Phil. Soc., vol. HXII,
. Jan, 1936, PP. 67—85. - S S .

The gliding of a plate of finite length on a stream of finite -
depth is discusped. Numerical calculations are made for the case.
when the angle of’incidence of the plate to the stream is 30°, the:’
results for any. other angle being gimilar, :It is -found that, for
a, given ‘depth of .stream and.s given height of the trailing edge
above the bed of the stream, the value of the 1lift increases with.
the length Qf the plate, until finelly; when the plate 1s infinitely
long, .the lift essumes a maximum valye, Further, for a given depth
of stream, the total nor&al lift on the plate is independent of
its height ebove the bed of the stream, when the length of the
plate is emall, except when Phe trsiling edge of the plate is above”
. $he surface of the stream, Finally, whon the depth of the stream
*is very large and the plate is near the middle of the stream, the
eolutiqp .approximates to the clamssjcal Rayleigh flow past - p‘ate
in en infinite fluid. ) .

533. Sokclow, N, A.: Hydrodynamic Properties of Planing Surfa'c’ee '
and Flying Boats. Rep. No. 149, CAHI, 1932,

“* A ‘solution of the steady planing of & flat plate is offered
end the results are used together with experimental results to
illuétr?te the planing forces on a theoretical seaplane float.

A solid body is considered in steady motion on a surface of
separgtion.between two flulds of different density. .The equations
for the 1ift and drag forces due to hydrogtatic pressure; circuld— -.
tion, ‘énd, the - -ghape of the hody are derived. The equations are “t
showh to decay to the airfoil theorem of Joukowsky when both flulds
ere of the same deneity. The experimental results of Sottorf are:
reviewed in the light of the derived equations-and the character—
istics of the experimenxal results are explained physically

A flat plate of . infinite width, planing without the 1nfluence
of aerodynamic forces is discussed. The mean relative retardation
factor ¢ is derived and explained. Friction-isg.then introduced '
and equatione ‘are obtained for a flat.plate of finite width. .The’
effect of ‘aspect ratio is not bandled separately as. it is automatically
accounted for in the experimentsl coefficlents,

. - 3
e - I T PR A
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In order to determine the values of Llift, drag, and moment of
a submerged flat plate, 1t is necessary to determine the mean
relative retardation factor and the ratio of fthe actual wetted
length to the length from the step to the intersection of the
wundisturbed water surface as a function of the velocity, angle of
attack, and asepect ratio, Rather than to atbempt a dlfficult
theoretical solution, the test results of Sottorf {abstract 82)
are employed and the curves are presented, . The effect of Reyuolds
number on the lift—drag ratio and best trim is discussed and 1llus~-
trated graphically. The computed resistance curve of a seaplane
is given to show the contributions due to hydrostatic forces,
friction, and form. The computed results are compared with experi-
ment and the correlation 1a oonsidered good.

#*53h, Haekkee, E.: Liukuvensen Lasgkeminen. Teknillinen
Aikekeuslehti, vol. 22, no, T-8, July-hug. 1932, pp. 336—339.

Method of designing hydroplane of minimum resistance; total
sum of resgistance can bse figured in simple way, also length of
gliding surface and peoint of influence of forces; example proving
validity of calcewlation.

Eng. Ind., 1932, p. 849

*¥535, Green, A, E.: Note on the Gliding of a Plste on the Surface
. of a Stream, Proc, Cambridge Phil, Soc., vol. XXXII,
pt. 2, May 1936, pp. 248252,

The two-dimensicpnal gliding of a plane plate on a stream of
infinite depth is discussed mathematically., A complete solution
for any angle of incidence of the plate on the stroam is gilven, the
resulis being expressed in terms of the length of. the plate, The
motion is supposed to be steady and gravity is neglected. The
plate ls taken as at rest, and the stream impinges on it so that
it leaves the trailing edge smoothly and forms a spray et the-
leading edge. The solution 1s obtalned by means of the Schwarz-
Christoffel traneformation. In Wagner's solution, the 1lift
increases linearly with the spray thickness, 5; in the presont
gsolution as © increases from 0 to =, the 1ift incremses to a
maximum and then decreages to the finite limiting value of the
classical Reayleigh flow,

Sci. Abstr., 1936, abetr. 2539
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*536. Sretensky, L.: On Motion of Seaplane on Deep Wate Izv.
“Akad. Neuk SSSR; no. 6, series 7, 1933, pp. 817 35

Theoretical mathematical discussion of motion of 1amina over
eurface ‘of' heavy fluid, equaftion oi‘ motion up and down waves. .

PR I R o ‘

: .'.".:r; il .;:, e . Eng. Ind., 1933, . 1009

537 é Pere]muter s At On 'bhe De‘bermimtion of the Te,ke-Off ‘Char-—
. acteris’eics of a Seaplane. NACA TM No. 863 » 1938. !

Contributions to 'bhe solution .of 'the prob,lem of planing mede
by Gurevitch and Yeanpolski, Sretenski and Pavlenko, Wagner, and
.t .Sokol-o? are-gtated, brisfly, An attempt is made to-correlate the
' .. :. available theoretical and experimental dets ‘on planing surfaces
. ‘and, further, to develop an ap:proximate Analytical Hethod for -
. deternining- the water reeis‘b&nc% of a- eeaplane wi‘bhoat preliminary
:bowing teste in i:he tank. s . :

5 - .
5o .
SredAly L L

SR The three fun mental stages .’m the take--éff oi' a. eeaplane =
plowing, transition, and planihg - are described in deteil and the
, ' 1imité of each stage are. defined. The planing characte.r:lsﬂce ‘of
l,;.a_tflat plate are desoribed and the expreseions for resistapce, " *
iz 240 1if%, moment:;, and draft.are written down., The formulds given by’
Wagner for correcting the equatione of 1lift for dead rise are pre-
. Jsented and ‘experimental correction factore for the fomulae of
e Wagner Ja.re includeda B

-1 e

-3

Aesumptione are made and the take-off resiat.ances of threé" :
seaplanes are calculated and compared with tank results scaled to
full: size by using the gube -of the scale as a.conversion factor,
The agreement is fair and in all cases the sxperimental results-
..glve higher: resistance  than the computed results. The. ‘resistance
of:one of .the seaplanes was.also computed and compared with the:

'resulte of & -e:tze model. The agreement, in 'bhis c&ee, wag

. .much-better. and t.he ocmpu‘bed ree.tstanoe was higher than the experi—
mental resistance. ) . e .

i . %538y Wagner, .H.:..0n the Gliding of Bodies Over the Surface of
Water. Proc. 4th Int. Cong. Appl. Mech., Cambridge, 193k4.

At low speeds the weight of a planing boat is supported mainly
by the static 1lift. The faster the ‘boat moves, the greater the
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dynamic Forces beocma until at very high speeds they predominate
entirely,

~ Lord Rayleigh's method for the two-dimensionsl problem (a
planing surface of infinite breadth) showed clearly the connection
between the pressure distribution on the bottom of the boat and the
wave Pormation, Yor & given loading the wave resistance, as deter—
nined by the wave energy, decreages rapidly with increasing speed,
As the result' of the work of HaVelock and Hogner, it was found
possible to caloulhte the wave regigtance for a giveh pressure dis-—
tribution for the tlree~dimensicnal problem also.

For the high-speed condition the effect of gravity can be
neglected. This mathematically simple limiting case demongtrates
more clearly the connection. between the shape and, inclijnation of
the bottom of the boat and the. lifting force, The méthod algo
showsé that the energy contained” in the spray cast off by the,
leading edge of the planing surface represents & part of thé planing
resistance (spray resistence), In the limiting case of a fast
glide the flow near the planing surface can be compared with that
near an ajrfoil,. The wave resistance 1s equivalent to thé induced
drag of an airfoll and, apart fron the loading and the planing
speed, depends only on the width, 1n 'bhe limi'bing cage cona:ldered

. Experiments with planing surfaces . support 'bhe theoretical _
results over & wide Pange, The éxperlments also throw light, | on
the behavior of a boet with & deep keel or in'a elow glide, cases
which cannot be treated. thecretica}.ly. . .

. Scme..unsteady conditions cap also ‘be. handled thearetically.
An example is given in the calcylation of ‘Havelock and Hogner on.
the waves produced by an imposed .pressure distribution (two—- .
dimonsional problem). The case of a keeled boat alighting on the
water surface has alsoc been examined in connection with the landing
of seaplanes, In ‘conjunction with experiments 84§ explanation
could be found for the rise gbeerved in planing experiments and on
seaplanes when taking off,

o L

Airc. Eng., Aug. 1934, p. 218

N . ' LR 4
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539. Paylenko,.George: On the.Theory of-Gliding — The Motion of-a.
Planl: at e Small Angle of Inclination ho: the Water Surface.
' Proc. Third Int. Cong. Appl. Mech. (Stockholm, Aug. 24-29,
1930), Kungl. Bokitryckeriet, P.A. Narstedt & Sdner, 1931,
) VOl.- I’ Ppo 179'-18-3s, L. . '_ it ,[., WX ek N

Expressione are d,erived. analytically for the .-‘:esista.nce of a
planing body due o wayg.—qnaking in a perfect fluid.: The. analysis
is limited . £0 'bwo—dimpnsional flow and small angles of atbtack,.
From 'bhe expressione de¥slpped, cpnclusions arp drawn. as to-the.:
influerice of the cross—-sectional form, speed; -and lengbth of the.
planing bod.y on the wave resistance.

540, Sedov, Los. I.,. Planing on a.Water Bur;Eaceg "RJ.P. Transs. -
... .. -No. 2506, British Min. Alrc. Prod. (frqm Tech, . Vosdushnogo-
' . imi-w, Flotd,. No, b5, 1940). . _

e oA

ey
[Ny 3

'I'he hydrodynamic properties of planing surfaces and thet qhar-a':
. acteris'bics necessary for e goed planing hull are discusged. - The: -
Tundamental parameters of steady planing are sumarized and
- eyaluated. ;The parameters are arranged in four groups according

50 ugage for particular problems. o . !

ot

i g'eﬁéral solution of the planing. motion is obtained theo— -
retically and same speciel solutions by contemporary lnvestigators
are presented. . Methods .of defining the hydrodynamic .character-
istics of planing by considering alternative groups of parametere
are discussed and remarks concerning the magnitude of scale effect
are made,

The - longitudinal stabili’cy characteristics of. planing swrfaces
and seaplanes arg summarized. . .. .

*541, Miki, T., Tedokorg, T., and Noguehi, M.: .Suggested Form for
Bottom of Body Gliding on Surface of Wabter...Jouri Soe, '-35
Nav. Arch, Japan, vol., 60, June 1937, pp. 11G-1hl,

' Form (wi‘bh 'broken line in profile) is suggested; broad con-
clusion for case of such bettam form 1 derived fram resultes of
pressure distribubion on lgwer, mwrfade Qf:airfoil seibh trhilings:
edge flap, existensce of theoretical analogy being asswumed; its
calcwlation as two-dimensional flow of half plane along broken-line
form,

LRI Bng, Ind,, 1937, p. 1050
S
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5‘42. Wagnqr, Hervert: Uver das Gleiten von Waseerfahrzeugen.
_ Jehrb, dor Schiffbautech., vol. 3k, 1933, pp. 205-227.

'A theoretical investigation is made of pla-ning processos.
The analogy of the flow on the lower surface of an-airfoll to that
on a planing surface is indlcated and the conditions for which it
ie valid are stated,. Bécaube of the complexity of the planing
problem, in general; ail gepocts cannot be adeguately treated.
However, simple l,imiting cases are considered whichin their
entirety give a picture of the Plening processes emd. onable the
interpretation of experimental results. :

A two-dimensional plening suxrface (1nfinite wid:bh) :!.s tirst
conaidered at infinitely emall angles of ‘attack with the influence
of gravity neglected. The results are extended to a plate of Finite
width by application of the asirfoil comparison, The two—-dimensionsl
problem with the effect of gravity included is examined next, and
final],v, a plate of finite width is treated ‘with consideration of

gravity. o o

A ccmparison is made of theoretical results, and date obtained
from Sottorfts tests on planing surfaces, A good check is found -
for ghort plates at both large and small angles of a'btack for a
broad. ¥ange of Froude numbers.

The results of Wagnex“s investigation are s-\mxmarized in an
appendix. Planing is discusered in relat:lon **bo Wagner's paper- by
Welinig and Weinblum, e

*543, Sedov, L. E., apd Vliadimirov, A. N.: Vliyanie Mekhanicheskikh
Parametrov Nd Yavlénii Glissirovaniya Kiievatoy Plastinki
Izv, Akad.. Nauk SSSR, no. 1-2; 1943, pp. 4h-66.

Study of" ‘influence of mechanical parameters in gl:!.ding of.

tilted surfaces. ,
| to 1.-'0'. .._: : .:.'..l T T Eng. Ind.’ 191,,3, p. 533
i oob R U S

(Seé also a‘ps‘ﬁrac’bb 5!;1;, 5‘68, 559, Sou 630, and 679 ) u,

LY
t: - . .
- R P T ."-'? DAL SN
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5k, Mayo, Wilbur L.: Analysies end Modification of Theory for
. Impact of Seaplenes on Water. NACA IN No. 1008, 1911.5.

An analysis of available theory on seaplane impect az}d. a
proposed modification thereto are presented., In previous nmethods
the over-all momentum of the float and virtual mass has been
assumed to remain constant during the impact dbut the present -
analysis shows that this assumption is rigdrously correc'b only
‘ when the resultant velocity of the flocat is normal to the keel.
The proposed modification chiefly involves consideration of the
fact that forward veloclty of the seaplane float causes momentum
to be passed into the hydrodynamic downwash (an action that is the
entire consideration in the case of the planing float) and con~
’ sidera'bion of the Pact that, for an impact with trim, the rate of
penetration is determined not only by the velocity component normal
to the kesl bub also by the velocity component parallel to the
keel, which tends to reduce the penetration.

The analysis of previous treatments 1ncludes a d.iscussion of
each of 'the important contributions to the solution to the impact
problem, :The development of the concept of flow in transverse
planes, the momentum equations, the aspoct-ratio corrections, the
effect of the generated wave on the virtual mass, the distribution
of surface pressure, and the conditions for maximum lmpact force
are digcussed in detsil, Impact treatments based on flow in longi-
tudinel planes, as for bodles of very high aspect ratio, have been
cmitted since they seecmed t0 be of no interest for the problem of
the typibal float.

- The ‘momentum passed to the dc’wnwash is eveluated as the product
of the momentum of the flow in the transverse plans st the step by
the rate at which such planes slide off the step. Simple eguatitns
are given that permit the use of planing date to eveluate empirically
the momentum of the flow in the transverse plane at the step. On
the basis of such study, modifications of the general equations of
the previous theory is supplemented by substantial improvement in -
the formula for the momentum of the flow in the plane element. This
improvement can be made because the flow in the plane is independent
of the flight-—path angle.

Experimental data for planing, oblique impact, and vertical
drop are used to show that the accuracy of the proposed theory is
good., . Wagnel_"s theory, which has been the most popular theory up
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_to the present, is compared with the new theory and with recent
deta for obligue impacts, The dasta show that the loeds calculated
by Wagnerts equation are excessive, particularly for high trims,

-+ Use in this equation of the proposed formula for the momentum of
. the flow in the plsnes reduces the calcuLated force but the values
are still excessive.

*51&5. Sydow, J.: Beréchnung der S*bo:skr&fte fir lBngegestufte
Gleitbdden (Computation of Impact Forces for Longitudinally
Stepped Gliding Surfaces). ¥B No, 433, Z.W.B., July 31,
1335,

The -impact forcee on the bottam of floats mey be computed by
..& 8pacial procedure employing Wagner's theory. In several examples,
_the step impact forces are determined as a function of the wetted
width of the boat bottam. The linearly keeled, longltudinally
stepped bottoms are compared with the linearly keeled bottams of
uniform depth, In most cases, greater impact forces are cbtained
with the astepped botitams. The computations also indicate no
superiority over bottoms without longitudinal steps. Flared
bottoms develop greater impact forces at the beginning of contact,
and smaller forces at the end, - Author

4

*546, Lorenzelll, E.: Cempo 4i Velocita ed Onde Suparficiali
Prodotte dalll.Urto e dall! Affondamento di un Corpo in
un Fluido Fesante con Superficie Libera a Pressicne
Constante. Rep. No. 129, Lab, Aero. R. Politec. Torind.

Study-of the impact and penetration of a solid in a liguid
with a free surface of constant pressure is of interest in aero-~
nautics in comnection with the landing and take~off of sezplanes
end flying boata. Past investigations have been based.on the’ '
principle of cbnserva_ation of momentum. The problem is here treated
by the introduction of two sources. For the study of impact, a
_&tationary sdurce above the free surface is assumed, the distance

- .chosen being & function of the radius of curvature of the body. To
obtain the velocity fileld a second source is used. Having obtained
the velocity potential, 1t is possible to determine the amouni of
the maee of ‘A1quid accelerated by the ilmpact and thus obtain a

_more rigorous solution of the problem by ubing Jproper gquantities
in the momentum equations.

Aero Digest May 1gho, p. 163"

s

!
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*511-7. ;.gvmnt’iéff,, M., ¥eldish, M., Markushevich, A., Sedoff, L.,
7T and Tidtoffy- A.: Gollected Reports on The.Prohlem of
Impact on the Surface of Water. Re_’p. No. 152, Trans. CAHT,

;. . The' first“m;tcle 48 confined to" the d:tscussion of ! 'gha seneral
problem of - :lmpac‘é of pla'&es dgeinst a water surface,. .to.the geduc~.
tion of basic equationd, &nd to the general mathematicel analysis,

of ‘the aplu%iozk”df similar problems,  The problem:is.cenfined.to. .
the. solu,tion of & twoskdiménsional mixed boundary problem for Laplacets
equation which represent.g - particular case of:.a problem discussed
by Hilbert in 1905, “Ths solittion” of - this problem is: reduced to the
conformal transformation of the region occupled by the fluid into,
a.semiplane,  In addlvion a second method is given which allows in
scpe . cases the obtaining of more rapid. solution ine closed fom.

" The sscoﬁd article’ discusses +the problem of impact of a plate
against the' surface of water,of a Pinlte depth,. The characteristic
function of the flow is ob gd by means of fixing its special
points and is expressed in the foarm of elllptic integrals. The
solution obtained shows the negligible offect of the depth of the
" weter on the impac'b ph_encmenon when the depth exceeds the wid'bh of
“dtle-plate. - - Ce _ L

1EE’I:LeL 'bhird. article ie confined to the analysis of the impact of
a plate having a rotdtional movement after the impacts The .solue'
tion 1s expressed in the form of elementary functions. Besides -
this in the same artlcle the .problem of impact of two plates falling
on & water eurfacq 4s discusded. The solution is ‘obtained by means
of a formula developed 'by Chaplygin 1n his article, _"Theory of a.
Slotted. ‘Aercdplans Wing." : )

Cw u--: . x .
}-- e ~ { l‘

’I‘he fourth artiéls discusseé ‘the .ﬁnpact of'd solid wedge .
floating on the surface of &n’ 1nccmpressible fluid, - The reffect of
8. V-ghaped botton is analyzed and the virtual mass is camputed.

.. .The Tifth.article glyves the solution of a limit problem of
the impack of ‘én 6lastic platd dgalinst a water suifede, when the:
natural elagticity of the plete ma_y be neglec'bed in comparison with

143 ¥
the insriip. c oF; its elemen'b Sl ) : LR
* A ) pwnda _.Ju . \,u sfk‘v' iy
[ DR EY TS X, 31 L s :- 1"[& . .'l,..-' G-;'.;'," L a0 : : é Lo
ot g xre ot b 7 A‘irc' Eﬂﬁ., Augo “'193 ;\‘;Pl’ 233
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*548, Sedoff, L.:. Impact of a Rigid Body Floating oii-thé Surface "’
qf' an Incampressible Flum. Rep. No. 187, 'l‘rana “CAHI .

Modem hydrodynamics ofrera no meens for the e:eact solution
of the . problem of lmmersion of & body in a fluid, The jmpact of a
rigid. body on the surface of an incompressible fluild suggests ﬂmelf
as the obvious approximate solution of the problem of sudden - -~
immergion.. The problem of the impact of & »igid body in additich
to ite interest 2s an epproximate solution has also an 1ntereat 1n g
ita.. own account, An exact solution of the boundary pro‘bleme oan
be used as material for the build:lng up of methods o:t practical
val\le- . .

The pro‘blem of the 1nitial motiOn of a floating bod.y to which R
& sudden finlte motion 18 imparted is Investigated. The impact in
the course of which there is:no.separation of any kind between- 'hke
body and. the fluid is called "impact without- separation. The
opposite case is called "impact with separatiocn.”

Le'h ;:. denote the under-water surface of the bodys and zl

be the image of I relative to the free surface of the wator, vhich .'-
must be planar, The motion of the fluid under the impact le similar
to that. of an infinite fluld bounded by the surface of L + ELjei-

The method of von Mises and the concepts -of motor and motox dyad
are uBed.. . . SO

As an example two uniplanar problems are treated. The t-:ws.t’ "
deals with the Impact without separation of a floating body dnm - + 5.
vhich £ 1is an arc of e semjellipse defined by one major dismster, -
The second deals with the horizontal impact on a vertically immersed
plate with separation fram the rear wall, Motion without 'aepara-’-'-‘
tion ie phwsically mpoasible in this cass.

Atrc. Eng., Aug. 1935: P. 23h
549, Wagner, Herbert: Ianding of Seaplanea. NACA m No. 622, 1932.. S

An analyt:loal 1nvestigation of the :lmpact of e long prismatio S
body which has a keeled bottom (that 1s a bottom with dead rise)
landing on water is givon by considering the preassure distridbution
acrose & section of the bottom. The basic equations are extended
to take into account the effect of the acceleration of grevity, the
variatlion of bottom shape and depth of immersion over the wetted
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‘length, finite length of the hull, dead rise, and the elasticity
of the hull bottom. The application of the resulis to practical
problems ls discussed and examplos are given,

550, Fraser, D.: ILanding Stresses. The Aircreft Engineer, °
. mo. 152 (vol. XVI, no. 9), supp. to Flight, vol. XXXIV,
"no. 1553, Sept. 29, 1938, pp. 62-6h,

. A qualitative estimation of the Impact forces on a flying-—
boat hull is attempted by proceeding in a manner similar 1o that .
used by von Karmdén (abstract 93). A simplified case of a wedge—
sheped body dropping vertically into a wedge-shaped wave and then
in gstill water has besn conaidered. The results of a computation
are compared with experimental resulte. [ Poor agreement is
obtained. ] .

551, Sedov, L.: On the Theory of Unsteady Planing and the Motion -
of a Wing with Vortex Separation. NACA TM No. 942, 1940.

A theory of unsteady two-dimensicnal planing has been' géveloped. .
which extends and generalizes previous investigations by Wagner
and Glauert.. The problem of & planing surface with arbitrery thin
profile and-weited length variable with time is solved. Fo'rmulaa
have been depived.for the hydrodynamic forces on such & planing |
surface and;gpecial attention is given to the physical character o
of the fluld flow.during. unsteady plarning. For reasons of aimplicity
the inveetigat.:lon has been rea‘aricted to the case of large Frbude .
numbers. . ... . .. : . - . e
The, metl;od, employed consists of an applicaticn to planinig of i
the methods and results of the theory of unsteady flow about & =
wing. The necessary assumptions underlying the present theory ars
formulated,  therefore, .in such a manner that the planing problem
réduces to that of the motion of & thin wing. The general résulis
obtalned are in agreement with those of Wagner and Glausrt when
they are applied to their particular problems, that is, sieady
planing, the landing of & &tep in an infinite fluid, and the.
steddy oscillations of a planing plate.’ [This check is noteworthy
because] the method of reasoning doee not rollcw along conVentioml,
lines, }- . .. .. i Lo

,-'A' v
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*550. Anon.: Seaplane Floas. .z.V.D.I., vol. LXXIV, no. b5,
Nov. 8, 1930, pp. 15481549,

The impact of a long -prism on’ the stwface of water displaces -
an effective mass of fluid and setz up a;pressure distribution
which heg a mathematica.l -polution in the. two-dimensional problem,
A gharp wedge keel does not set up impulsive reactions such as
are produced by a flat bottomed float. . .Measurements of the pres-
sure on the hulls and stress measurements on the supporiing members
of floats show thet the forces, om striking the water may be six
timea the welght of the mchine, in agreement wit.h. calculated
results. . ) R T TS SR . .

.o - . Cooadst w o : L : : '
. ;,_,,__-,«, o Jouxu R.A S.,aApril 1931, p. 300
553. Fagg, S. V.3 A Theo:aetical Analyais of the Mact of an
Elastic Body on-Water. . R. & M. No. 1925, British ARC,

igky,

0f the factors, whieh affect the forces arlsing during the
alighting of a flying boat, one of the most ‘important is the
elagticity of the hull and wings. A theoretical aznalysis is made
for the case of the sprung keelpd ficat, taking into account the
mass of the float. -As & Pixph:step: toverds imvestigating the
offects of hull and: wing. Flexihility on the doads arising on flying
boate. when alighting, some; preliminary calculationg on the impact
of an ideslized elastic.hull:on water.ave made,: This ideelized
body consists of & rigid .mesg simply:connected!by s massless spring
to 2 rigid V hottem, Fhe body.is copsideved &8'dropping into
water énd the acceleretions of the main: mase and of the V bottom °
are calculated,

*55% , Schmieden, C.: i:ﬂ)gr den Landestoss von Flugzeugﬂchwimmem.
Ing.—Arcniv. s Bd, X, Beft 1, Eeb 1939, PPe =13,

Previcus investigation on l.anding impact of Lloats agsumed -
two—d,imensio;lal _flow, that is, the float is infinitely long. The
effect of having & finite f£loat. length is investigated, and in
order to reduce the mathematical difficuliies a float shape 18
assumed such that the pressure surface .is in the form of an ellipse,
vhich remains of constant shape (vut 1ncreasing size) during the
impact process. -
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-The results are given in the form of nondimensional coeffi-
.cients- the twa—dimensional impact case is given also for
canparison. .

It appears that ths maximum value of the impact force occurs
appreciably earlier in the case gf the finite float. )

Jou.r..R.A-S-, May 19393 P‘ 377

*555, Wagner, Herber-b U‘ber Stoss- und Gleitvorgange an der
. Oberfliche von Fliissigkeiten, Z.f.a,M.M. Bd.112, Heft L,

Aug . 1932 s pp . 193-215 .

Problems scattersd through a number of previovs papers are.. ,.
dealt w;tth systematically. The methods of mathematical hydroe
dynamice are applied with assumption ss to boundary condi'bieus set
up .by the dieplacement of the water surface. Applications’ of the
methods are made to typical float surfaces under various lénding
conditions and .analytical ex_pressions are o’btained. No numerical -
examples .are worked out, o

Forty-two references are given.

- 1,5 L -
Ty . ) Jour. R_.A.S., ._Jan. ) 1933, Pg' 81 .

1t . . . L)
v - : .- . "~ 2. - R

'-!‘..,.-.‘---_---—.--— — X e -
(See d1s0.abstracts 538 and 722.) .

e . . .
T e e . -, . w !l

suste'nt_qtior; - hydrofoils

%556, Wlad:lmircw, .t Approxima'be Method for De'barminins the Hydro-
dynamic Forces of an Under Water Wing.of Finlte Span. R.T.P.
Trans., No. 995, British Min. Airc. Prod. (from Rep. No. 311,
. CAEI, 1937). . S

The th:eory of the m.otion o:E' a body belcw the free aurface of
an ideal heavy fluid is reviewed, with special applicetion to &
body. of. airfoil shaps.,, Theore'bical expressions are next developed
for the lift and wave resistance of a wing of infinite span. -
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The effect of vd.scosityfanrl f:ln:ite apan are then exprossgd in
‘an’ aPProximate form and the- finalipredidtion compared: with experi~
ments In the CAHI tank, It is concluded that the methdd -gives
satisfactory results for smell anglee of attack, provided the depth
.of the wing below the free surface "1% ‘et least equal to _,]zbol:xord..

Jou.ru .A.So; Apr- 1-939S P- 31'5

*5'57. Brand, M.. Das Druckfeld einey ngflﬁgelschiff—!(dnbination
- A weiter Entfernung vom Sthiff (The Pressure of a Wing—
. 2% 7.7 . Ship Combipation-at Large Distence. from the Ship).
C L +: ' § NO. 31&), CW'BI, Nov. l"" l9l|)+ '

'I.‘he ye],ocity field.s .on the sea bottw induced ’oy a Bhip in
' ‘motj.on énd By the circulation and displacement of a 'wing fixed on.
“¥p under the ship are calculated,” The pressure field on thé .
. ﬁotton ‘of the ship alone-or.on the wing~ship combination at -
30 #etere (98,5 feet) depth of witer and.a. speed of 12 mifes per
" 'HéMF Wigh various positions of the wing and at: vax-ioua arigle! of.
a‘et'ﬁck, is ‘represented in charts. . ” Author

*558 Sotvorf, W.: Expermentelle Untersuchungen zur Frage des
‘Wassertragfliigels (Experimental Investigation on the
_ ) Prpblem of- Hydro:ﬂ'oils). B No. 1319, ZW.B,
et AT . .
With circular section wings, the infludnce of thickness, - "
curvature and reverse curvature with flat.and concave pressure
glde, and nose shape upon drag, 1ift, spray, snd cavitation is
Investigated. A section with increasing curveture on the suction
slde near the nose and with a sharp-edge thin clrcular arc¢ has
been found to be the most favorable all ardund hydrofoil section. .
The influence of epan, depth of submersion, and dlhedral 1s teken
1nto acccunt. Author

'559 Nuttj.ng, William Washburn. . ‘I‘he "ED—lL A 70—M11.er with

SR Remarhable Possibilities Developed at Dr..Graham Bell's
. Laboratories on the Bras 4'Or Lakes. .Reprinted.from
‘Smithscnian Reporb for 1919, pp. 205—210. Publication 2595.
G.P.O. (Washington), %2k, -

LR ‘A description 15 given of the EDa-h a hydrofoil boat developed.
2t Br. Grdham Bell's laboratories on he Bras da'Or Lakes. The HD-&
approximate weight 11,000 pounds ] hag a torpedo-shaped body with
o ‘butblgger pontoons, is 60 feel long, and is powered by two
350-horsepower Liberty engines which drive air propellers. When

[y
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underway, the hull is supported above the waber by throe ladder-~
like sets of hydrofoils. The hydrofoils are set at a dihedral
angle so that "reefing" or the variation of immersed area with
depth of immersion is smooth and continucus. A fourth set of
hydrofoils is mounted at the bow to prevent the bow from diving -
end to help 11ft the hull ‘et low speeds.. The craft rides smoothly

even at high speed in wa,ves abbut ll= feet high, The top speed is
about: 70 miles per hour.

*560. Anon..l."o Hydrodynamic Su_pport o:E' Seaplanes. Les Ailes, Mey 2,
:1940, Pe S -

Tmmersed vanes located on seaplanes and lying on or in the
water do not present improvemente for take—off, and, in particular,
they increase drag in water and in alr. It would be possible to
make .them retractable during flight, dbut these vanes are also said
t0 be sensitive to the phencmena of cavitation and to run the risk
of detericration upon encountering bodies floating between the
two wekes. B. Worley, however, is en advocate of this arrangement
which, he guarantees, would constitute great progress in marine
aviation,- .

Question of whether hydrodynamic support by Immersed wings on
or in the water can improve take—off of seaplanes is briefly dis—
cussed with quotations from a peper by B. Worley and brief refer-
ences to and illustrations of early inventions by Forlanini, Guidord,
Stern, and Pegna, During hydroplening the floats of seaplanes First
rising higher out of the water, have Purther contact with the water
only on tho edge of the step. To eliminste this contact, B. Worley
proposes to install immersed vanes wnder the floats., These wings
or vanes' would guarantee & higher 1ift than that furnished by the
floats, because on the floats, 1ift is dus to pressure exerited on
the bottom of the float while the immersed vane will be siressed by
2 positive pressure on the bottom part and by a negative pressure
on the upper part, . It would also facilitate landing.

Jour., Aero. Sci., u],v 1940, p. ki1l

%561, Meacham, Williem M,: Hydroplene Boata: Latest Type of High—
Speed Craft. Sclentific American, March 3, 1906.

An illuatr‘ated. article describing writer!s - experiments with

submerged planes which lifted the hull of the boat out of the water,
thus lessening the résistance,

Eng. Ind., 1906, p. 153
AR
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*56p, Viadimirov, A, N.¢ Russlan Experiments with Under-Water
Wings for Ship Propulsion. Soudostroienie, no. 7, 1938.

The gtability of the horizontal- mot:lon of submerged wings and
the effect of these on;the propsllers are discussed, The conclusions
indicate the cmnpquity and difficulties of the problom of motion
on the eurface of - the water by means of submerged wings. Ths,
greatest obstacle to a satisfaci;-ory solution of this problem is
presented by cavitation and it ‘ie considered that this will limit
the possibility of utilizing submerged wings for gliding boate to
speeds of from 55 to 60 miles per hour., Above these speeds it.is = -
probable that the usual type of hydroplane willl prove more eff;!.-
cient. The article contains a number of formulas and equaticiis and
gives graphs end tables of values in connection with the various . -~
points discussed in 1%, and there-are also a number of dlagrams . ;.
and 1llustrationa of various types and sections of submerged wings, L
(See also ‘Eng. A‘bstr., vol, 2y no. 3, sect. 3, Apr. 1939, pp. 5950, )

Jour, R.A.B., July 1939, p. 5h8

563 Benson, James M., Land, Norman S,, and Havens, Robert B
Tank Tests of Ship-Propeller Strut Sections.’ NACA MR,
Bur,., Ships, April 16, 1gk2.

Twelve models representing variocus shapes of struts for use R
in supporting ship propellers and having a chord iength of 8 'inches . K
were towed in Langley tank no. 'l at speeds up to 40 knota. : The,
renge of angles of yav extended from 0° o 10°, Resietance and
gide force were measured with a dynamcmeter and the speeds at which
cavitation first appeared . were ;recorded; ' -The resistance at zero,
angle wae alsc measured by means of waks surveys to obtain resul’qs
unaffected by the in'berference betw:aen model angd, suf:ports.

Resulss of the tost are preeented to show the effect of thick- at
nees ratio, shape of the leading edge, and position of the maximum :
thickness: - The data provide a basis for predicting the resistance
added by a strut and the bending loads imposed upon vhe strut at
various angles of yaw. The results of the tests emphasize the

" Importance of alining the strut .as near.to zero yew as is possible
and of providing fillets where the strut intersects other parts of
the ship. Methods are suggested for experimentally determining thp
angle of flow in the region of the strut and for determining a
suitable form of fillet, _ LT

o - TR LT T Dioes

.

o
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564 . Bell, Joe W.: Tank "I."ests of Thres Ni‘bl‘.tck—Vane Arreating
Hooks. NACA MR, Bur, Aero., Feb, 21, 1935.

Three different ardésting hooks of the "niblick" type were
tested. in Langley tenk no. 1 at speeds vp ta about 50 feet per
second, Tests at higher speeds were considered. triadvisable “because
of the heavy spray and large loads., . {The hooks were furnished by

" the Naval Aircreft Factory and were intended for use on seaplanes

[T

to shorten the landing run. ] The hooks had the form of a tubular
shaft with a hydrofoil mounted at theé lower end in such a“position
as to develop a downward and rearward force, Thé shaft wes
inclined 24° rearward from the vertical for all tests.
Each hook was towed Bt several different speeds and was

allowed to enter the water while the carriage was moving. In

every case the hook buried itself immediastely without any observable
tendency to “gkitter," The drag of the Hooks at a speed of 50 feet
per second ranged from 320 to 405 pounds an& ﬁhe downward lif‘b—drag
ratio varied from 0.43 to 1.0,

%565, Tietjens, O.: Das Tragflichenboot,"  W.R.E.;: Jehrg, 18,

- Heft 7 end 8, April 1, 1937, pp. 87--90, and’ April 10, 1937,
PP 106~109. _ _ _
Hydrofoil boats; attention called to high performance requ:lred

of high-speed boats; it is shown how, by use of hydrofoils, required

- engine performance can be greatly diminished; boat developed by

author and other types déscribed; mignificance of cavitation for
hydrofoils; influence of Reynolds number om glid.ing coefficient.s,
possible uses of hydrofoll boats. -

" Eng. Ind,., 193'7: P. 127

*566, Holl, H.: Un‘bersuchungen iiber. Propellerprofile mit
. s herobgesetztél Kavitations - Empfind lichkeit (Investige-
"'~ ‘tion on Propeller Profiled, with Reduced Sensitivity -to
Cavitation), Technische Mechanik und Thermodynamik, . °
Forsch, auf dem Geb. des Ingenieurw., vol. 3, no. 3,

-May—Juné 1932, pp. 109-116 (Trans. No. 18, UsmB, Feb. 1936.)

4

The" experiments were carried. out in a wind *bunnel on a series
of wing profiles with flat pressure side, and suction- side composed
of one or more circular arcs., The symmetrical profiles with the
greater thickness at midchord gave the smallest pressure range and

= [ |
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were least Bub.leetl'bo sgvitation, Tho resul,‘bﬁ are: sta‘bed to be iIn
satisfactory agremnt with theory., - .

' ! .o : J-Our- RvoS', Mar- -1931"; Pu 238
567:. Graff; W.i -Verringerung. des Schiffewiderstendes durch |

o ‘Tragflichenauftrieb (The Reduction -ofs Ship Resigtance* .
TR Through Hydrofoil Lift). W.R.H. no.. ‘22, 1.935, pp '33’4-338.

In th.e case, of a. wing the ratio of drag to l.ift :Lﬁ equal to
" &h@. tangent of the gliding angle end 1s deeignated by S Xy
T R EHA T SRR TL U SN

In the case of a ship, a s.’unilar expression cen be obtained
for the ratio of resistance to displacement- "% =&,

8

- . It. 18 obvious t]mt a ocm‘binationief ship andj-}iydrofoil'-can-'
‘only reduce the. over-all resisitance to propulsion:if ‘g% . for-the
- mormal ship is greater-than’ ¢ for the hydrofoll. ' Pre
. Values of -¢* for various types of surfecs.eraft under *
varioue operative conditions are known to vary epproximately
ae ‘'V2[/1 where V 1s the speed and ! 1s -the cube root of dis—
placemont. Generally spesking ' 1s less than 0 08 (ocean liner,
cruiser, torpedo boat, cargo boat.) ' S
‘Valilea of ¢, on the cther hand , do not vary much with speed
- and’dimension of wing 8o long as the incidence is constant and
favotrable. ' ‘The values are, however, affected’ considerably by -
mﬂerference with the hull and: drag of" supports. :

- A lower limit for e appears to be 0.08, which happens t0 be
the upper limit for the usual ship conetruction. .

B R

From th:la it £ ollows that the £ it'bing of hydi‘bff‘oila 1B only
profitable for high—speed. surface craft of relativély "small dimen—
- 'sions. Torpedo Bosits are too largs to bensfit. :"_"".::

The author 'works out the case ¢f a 30-ton Epesd boat running
et 50 knots, Without hydrofoils this boat requires over 1000 horse—
< power., If the hull is lifted cut of the water by ‘means of the
hydrofoils, only 600 horsepower As required for the eame epeed,

e
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Tn order to get the boat to unstick, however, at least tciv
700 horsepower is required, the horsepower diminishing rapidly to
€00 as the boat hull 1ifts clear. N

This power reserve could be reduced if the angle of incidence
of the hydrofoils could be altered so as to 1lift the boat at a
lower speed. Apart fram mechanical difficulties; thils 1ntroduces ”
the danger of cavitation.

From the shape of the power curves it appears that hydrofoil
boats cen only be Justified if operated at maximum speeds. AY
intermediate speeds the boat may take considerably more power than
a normal boat. If, therefore, a large speed renge is reguired, it
is essential to provide same method of fold.ing up ‘the hydrofoil
surfacee.

Jour. R.A.S., ' June 1936, p. 476

(See elso abstracts 402, 435, 4h2, 518, 632, 658, and 68L.)

s
o

Steady Longitudinal Forces and Moments

.t
¢

568. Wolfe, C. M.,: Analysis of Test Data of XPBB-l Model Hull.
BAC Rep. No. D~4098, June 1942, :

An analysls of the results of general resis'bance tests of
8 Ia-size model of the Boeing XPBB-1 flying boat made at
Langley tank no. 1 shows that the expression of the relationships
between 11¥t; resistance, and trimming moment in the planing condi-
tion 1s simplified by the use of coefficients similar to those used
in aerodynamics, This simplification for the trimming moment does
not cccur when the afterhbody is wetted. The following expression
for the 1if{ of the forebody in the planing condi'bion with the
chines wetted is derived:

. 2 \b/ .
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whera.. . i AN .’-,":__" s - . . -, I '-‘ . --'"-“.-“'.

‘v aae, powmas . - AT

@ ni mBes. density of water, slugs por cublc foot s

Y . velocity, feet per second . . . e ‘:_‘-;,-f-.':
b beam, feet | , e )
Fy _N draft of keel a.t tba aenter of gravi‘hy, ;feeﬁ H Cold
N trim,: degrees _ : L R S

. Lol - Lo B _.-3.. [ . L . g
569. Gott, J. P.t The Analysis of the Forces on Seaplane Tank .
Models into Hydrostatic Pressure, Hydrodynamic Pressure
and Skin Friction. Rep. No. B. A. 1441, British R.A.E,
Nov. 1937.

An attempt has been made to find a method of plotting the
water forces on seaplans models so that the measurements for all
loads and speeds at one trim would be represented on a single
"basic curve," The physical processes associated with planing are
discussed in an elementary way and the resulting method of analysis
is appiied to tank teste made previcusly on the Singapora IIC .
(abstract 391). Additional tests were made on simple flat- and
V—bottomed planing surfaces, .

In the case of a geometrically simple planing :f.'orm, the forces
can be separated into coamponents due to hydrostatlc pressure,
hydrodynamic pressure, and. skin friction. The method of ana.lysie
involves consideration ¢f the.forces. &t constant draft, The -
bydrodynamic forces are rveduced Lo goefficients hased on the .

dynento pressure Zov% and. the squifle of the beam, and tho: hyaré,-

static forces are reduced to coefficiehts based ot “thHe weight of' 8

cubic Peam of water wb3 . The method appepred to be . valid throughout
the "speed range in gemeral, but did not apply to reaults ‘obtained
at very low speeds,
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570, Anon.: Bureau of Aeronautics Design No, Tl ~ 2nd Alternative
Lines., Model Experiments. Rep. No. 223, USEMB, May 1929.

Speoific Pree~to—trim and fixed-trim resistance tests and
tests of the longitudinsl and lateral hydrostetic stabllity were

made in the U. S. Experimental Model Basin of a E—siae model of

the second albternative hull and original auxillary floats of the
Bureau of Aeronautics design no. 71 flying boat. The results of
- the tests are given in graphicel form. The hydrodynamic char-
acteristics of the model are compared with those of the -original
and first alternative hulls (ebstract 579). The greater resistance
of the 'second alternative hull is caused by the increased a.ngles
of dead rise and afterbody keel. ’

571. Anon.. Bureau of Aeronaut.ics Design No. 71, Mk. III &- Mk. IV
Huills, Experiments with Modals of. Bep. Ho. 250, USEMB,
. Nov, 1929.

Specific free~to-trim and fixed-trinm resistance testé and
tests of the longitudinal and laterasl hydrostatic stabllity were

made in the U, S. Experimental Model Basin of }-é-aize models of -

the Mk. IIT and Mk. IV hulls and auxilisry floats of the Bureau of
Aercnautics design no, T} flying boat. The results of the tests
are given in graphical form; The hydrodynamic characteristice of
the models are compared with those of the original (abstract 57’9)
and second alternative (abstract 570) models. .
572._Anon. H Bureau of Aeronautics Mark X Float - 02U Series.

' Experiments with 2 Model of. Rep. No. 391& USEMB, Jen. 1935.

Specific free-to-trim and. fixed—trim resistance teste and tests
of the hydrostatic longi‘budinal stability were made in the U. £. Experi-
mental Model Basin of a 38'--5120 model of the Mk. X float far the
Vought 02U seaplene. The results of the ‘tests are given in graphical
form, The hydrodynamic characteristics of the Mk. X float are com-
pared with those of the Mk. V (abstract 613) and Mk, VI (abstract 612)
JLloats. :

573. Anon.: 'Bureaiz of Aeronautics Design No. 'fl Hulls, Mark VIII
" to Mark XI Inclusive. Experiments with Models of. Rep. No. 335,
USEMB, 'Sept. 1932. ' ’ . b :

Specific free-to-trim and fixed-trim resistance tests and tests
of the hydrostatic longitudinel end lateral stability were made in
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the U. =R Experimen'bal Mod;e]. Basin of —-g-eize models of the

Mk, VIII, IX, X, snd XI hizlis end the Mk. WIT side floats of the
Bureau of Aeronautics désign mo.’ 71° £fying boat. The resylis of
the tests are given in graphical fom, Photographs of the spray
around. the models at several speeds are g:wen.

¢ %, ~'.

57& Anon.: Bureau.of. Aaronautﬂ,as Daeigrx No, 1, Mk, VI and Mk, VII
' Hulls,. Experiments wit.h Mod.e‘].s ‘of'. ”R i,r ¥o. 3304 USEMB,

- July 1932+

Specific Free-to-trim and fixed-trim reé‘}.fsiﬁan’ce tests and
teste of the hydrostatic ‘longitudinal and lateral stability were

made in'the U, S. Experimental Model Besin of Ir-gize medels of

the Mk. VI and Mk, VII hulls end verious side-Floats of the Bureau
of Aeronsutics desigr no, -7l £lying boat. The hulls differed only
~1n the afterbody.. The respl’og of the tests are given in graphical
form with pictures, of the spray at several speed.s. -

© 575, Locke, . F. W. S,, Jr:t. A .Collection of the Collapsed Results .
’ of General Tank Tests. of Mi{celianeous Flying Boat- Hull
- Modsls:: NACA: m No. 1182 -

. -
L. -

Summary charta of t{ze resulta of Bpray, réaidgtance, and longi-
tudinal stability tests of nearly 100 flying-boat’ hull models are
presented. The chavts are,intended to be used as an engineering
tool to enable a flying-boat ,dqsigner to grasp more gquickly the
significance of various hull-form parameters as they influence a
perticular design. No abttempt is made to produce conclusions but
variéus methods by vhich the charte may be used are pointed out.

576 Anon.. Comperison of Atelanta and Model Seaworthiness and
" Fore and Aft Angle. R. & M. No. 1076, British ARC, 1925,

[ Experiments were made to campare the ‘spray and general hydro—
dynamic characteristics of the Atalenta’ W.4 flying boat and a

-i'—é-size model. Moving pictures were taken of the full-size

flying boat and qualitative measuremen'bs ‘were made of the trim and

angle of heel. The model vas tested free to trim at 0°, 29 end

4° angle of heel, Although the model and the full-size flying boat

were not exactly similar geametrically the general results were in

fair agreesment., .
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577. Anon.: Design No. 71 = Hull .end Side Floats — Additional
" Model Tests — Overload.: - Rep.' No, 302, USEMB, June 1931.

Specific free~to-trim and fixed-trim resistance tests and ~ ..
tests of the hydroftatic lateral-stability were made in'the ...

U. 5. Experimental Model Basin of'a %‘_-g—size model of the Bureasu of *°

Aeronautics design ne. 71l flying boat. The model.used was.the same .-
ag thet used in the tests reported in abetract 610, with & greater s
gross load., It was Ffound that the original position of the side
floats was. toq low for the gross load tested. Tests were made with
the floats raised, and with the floats raised end trimmed up. The
position of the Floats had little effect on the resisténcs at speeds °
less than planing speed. At planing speeds the floats in the low
position increased the resistence and created & bow-down mament.

578-;" Anc}n.. “Design No. 71" Hull, Class VF Flying Boat. Additional '
"Test. with Alternate S'bep._ Rep. No. 182, USEMB, Dec. 1927.

s
BN

Specific free~to~trim and fixed—trm resistance tests were
made in the U, S. Experimentsl Model Basin of a -size model of .

the hull and a.uxiliary floats of the Bureau of Aeronautics design _
no. 71 flying boat with the step modified. The results of the teste
are given in graphical form. The model with the modified step had:
greater resistance. than the model with the original step, and

tended to. Jimp out of the wa'ber before=get—away spesd was reached

RPN

579-. Anon.. Design No. 71 Hull Lines. Glass Ve Flying Boe.t Eull.
Rep. No. 177, USEMB, Oct. 1927. _

Specific free~to-trim and fixed-trim wesistance teets.and
tests of the hydrostatic longitudinal and lateral stebdility were

made in the U. S Experimental -Model' Basin of :-Li-g-size mod.els of

the original and. altered Bureau of Aeronau’cics design no. 71 flying
boat with auxilisry floats. Addltional resistance tests were made
with the auxiliary floats removed and 2lso with hooks located at

the main step to keep the stern free of spray at high speeds. The
results of the tests are presented graphicaily ‘ .

580. Anon.: Design No. Tl ~ Mark VIII, Modifiqation I, ‘Mark VII
Qutriggers. Experiments with a Model of .. Rep, No. 352,
USEMB 3 March 1933 '

Specific free—to—trim and fixeds-'brim resistaqce tests and .
tests of the hydrostat:.c longitudinal stability were made in the
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U. S. Experimental Model Basin of a —g':g-size model of a modificaw
tion of the Mk, VIII hull with the Mk. VII side £loats of the
Bureau of Aeronautics design no. Tl flying 'hoa’a. The modification

increased the reaistance of the modeld. " - . L.

581, Truecott, Starr: Douglas Amphibi_&}n YO-M& — Tests of Modol of
Hull. NACA MR, Air Corps, Mar. 3, 1933.

Specific fixed~trim and free~to-trim reslstance tests were
made of a E-size model of a hull for a large amphibian. The

resulte are tabulated and plotted.

582. Dewson, John R,., and Drumvwright, Arthur L.: Draft and Trimming—
Moment Curves from a General Tank Test of a Model of the
Hull of the XPBM-1 Flying Boat - N.A. C.A Model 95. NACA MR,
Bur. Aero., Merch 2, 1939.

, ~ General fixed~trim reslstance tests wore made in Langley tenk
no. 1 of a Fsisize model of the kull of the Martin XPEM-1 flying

boat, The data were requested for use in the computation of longi-
tudinal stability derivatives. The results of the tests are given
in ,the form of curves of trimming moment, draft,-and resistance
plotted against speed. The results of hydrostatic trimming-moment
end draft tests are alsc given. The accurac;y of the draft measure—
ments .is diacussed.

583. Sottorf, W.: Der DMinheitaschwiMer, Versuchérgebnisse
der Familie B, Modells 17, 18, und 19 (The DVL Single .
Float; Experimental Results with the B Family, Models 17,
18, and 19). ¥B No. 650, Z.W:.B, (Availsble as Rep.
Ro. ZH~016,CVAC, ) )

General fixed-—trim resistance tests were made of a fam:!.ly of
float models with angles of deed rise excluding chine flare of 25°
and length-beam ratios of 6.0k, 7.50, and 9.19., The models were
derived, from DVL is- (abstract 586), and DVL 8 (abstract 587),
thereby Setting up two related families of floats. Thb results
are presented graphically.

'I'he results showed a decrease.in spray with increase in length of
model. The spray condition of the family of models with a greater dead
rigse was ag satisfactory as the family of models with lower dead rise,
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*58 , Sottorf, Wy DVL--Flugboo‘b, Schleppversuche (DV1L: Flying Boat,
- Towing Experments). FB No. 1099, ZWeBe

. The DVL flying boat has the tail boom attached at the stern of
the single float w ich has been enlarged at the keel to fair into
the boan for aerodynamic reasons. The experiments were made o
clarify admissi'bility of this" shape of constructzgon b,y conrgaring
its results with the ‘results of the pingle float, "It was phown
that the resistance of the flying boat can be decreased by proper
curvature of the rear botbom, by flaring, and by addition kP spray
strips at the resr chine. The spray strips also eliminate the
tendency to porpoise. Separate investigat:lon ‘of the fz‘ont ‘half &nd
of the rear half with and without struts determinéd’ the Yésistance
of the rear part of the float and the tail boom., Finally the
effect of &_severe sea roughness 1s recorded.. T _ . Author

*585. Sottorf,, W.: Der einseitig gekielte Schwimmsr’ (The Agymmet—
. .; z'icall;r Keeled. Float) ¥B No. 673, z w.B., Aug, 6, 1936

The longitudinal centér section is the plane of Syuimetty for
flbats of ‘hgual design and’ for the forces and float conditione
that ‘ate -énicountéred, With the twin-float seaplans, a8 with the
twin~hull flying boat, this has the disadvantage that the space
between the floats is filled with water spray which endangers the
propeller and :mcreases the resistance by mpingihg bn the float
structurs- stru'bs. On the asymmetricall,y kesled fleg:b "the keel 1line
from paseing over the keel liné Bnd ths water' spray is' directed
exclusively to the outsid.e.: The d.esign was tested in comparative
tests with a float of nérmal’ design. "In maximm reésistance 'and in
ordinary gliding it is eq_ual to the compared. ficat, but is' is
inferior in . 'bake-off. - \ R . Author
586 Sot'horf, W.: Entwurt- und Unﬁersuchung des” Mod.ells DVL 7

-(Design and Test ofModel DVL 7},  ¥B No. 351, Z.W.B.
(Available as Rep. To. ZH-—OlG, CVAG. ) , ,

DVL la (abs'b‘ract 661) was satisfaé‘bory as a :E‘lying—'boat hull
but wae too-broad and inefficient o be used in a -bwin-floa'l;
arrengemerit:'- A-small ficat with & length-beam tatid of Se1g (DVI-T)
was; therefers,  derived from DVL 12 by indreasing the’ spacing of
the ‘stations slohld ‘the kesl.” General ‘#ixdd-trin resibtanoe tests
were made of the model and theé reBults are’ presented grdphically.
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587 . So‘btorf, W.: Entwurf und Untersuchung des Modells DVL 8 ..
(Design and Test of Model DVL.8). FB No, ik, z H'.B.
(Available as Rep. No, ZH-016, CVAC.)

bR is another model of a series of floats with an angle of
dead rise excluding chine flare. of 20° (see abstract 586 and 661).
DVL 8 repregents a model of average beam. and has a length-beam
ratio of 7.5 derived froam DVL la by increasing the.spacing of the
stations along the keel. General fixed»—trim resistance tests were
nade and the resul'bs ars presented graphically

*588, Sottorf, W.: Erweiterte Untere}lchung dee Modelles VL 1la
’ ' éMod. DVL 6). (Extension of 'bhe Study of the Model DVL la
Model DVL 6) ) PB No. 325, .W.Bo "

Dimensions and hull shape of the flying-boat model DVL la are
used as a basis for the float model DVL 6 and this model is studied
as & supplefient to the measurement of the model DVL la (abstract 661),
in the higher load range required for floats. The elways present
tendency of inoreasing maximum drag with increasing loeding and
simultanedus rise of the ‘corresponding critical speed 1s especially
noticeable.’ For the évValuation of the water—spray formation, stereo~
graphic photogrqphe are includ.ed. - Author

*5&9 Sottorf, W. and Pott, W.i Erweiterung der Versuche mit
DVD-Einhei‘bachwimem dér Familie B {Extension of the
Eitper:unents with the DVL Single Float of the B Group) .
UM NO. 1002, ZW.B., June l9ll-3.

The result.e are given for a DVL single float test made
accordihg {:o the genera’l fixed-trin-resistence~test method, The
float had a length-beam ratic of 11 and an angle of dead rise of 25°. .
The restilts are given of tests of cambinations of bowe and sterns
of the floets with lengthw-beam yatios of 1l and 7.5, that were made :
to determine the offect of the stern on the reasistance characteﬁilg;ics.

Au
*500, Cremona, Cesare: Esperiengze Sistematiche sul Modello di
Idrovolante Biscafo "G. I. S. €" in Varie Condizioni di .
Assetto o 41 Disiocamento in Relazione alla Distanza fra -
;o - 1o Mezzeiie Degll Scafi (Systematic Tank Tests on.a Model
VT of 8, Twin-Float. Seaplane "G. I. S. 6" for Different Condi~
tions of Trid, Loading, and Distance between Floats) . Atbi
ai Guidoni,a, NO. 20, Dec. 20; 19390 et 4

The modern nondimensional method of experimentation is applied
to the problem of seaplene flcate, both asingle end in pairs, In
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the first part of ths report, the new method is .dsscribed and the
resulis of a complete series of experiments carried out in the
Guidonie tank are given (load, speed, drag, trim, track)., From
these a general pleture is presented, both of the expsrimental.
difficulties and of the wide choice. of data open to the designer
and the mathema'bician.

Jour, RuA.S., 1941, Do 387

*501l., Sottorf, W.: Exper:!mentelle Untersuchungen ber das Glei‘ben
von Wasserfahrzeugen (Experimental Investigations on the
Planing-of Seaplanes). FB.No. 234, Z.W.B. Lo

.. For comparisen.with the previously investigeted hydroplane
forms, thres more forms that were provided with longitudinal steps
were investigated as well -as three .forms with different.angles of
dead rise. According to the test, the longitudinal step has no
advantage as far as resistance is concerned., The experiments with
various keel forms demonstrated that the characteristics of the
1ift and drag forces are determined by the forward part of the
bottom, which has the greatest curvature. Author

592. Anon.: Experiments to Note the Effect of Varying the Depth
.. ..of the Step on a Seaplane Floa'b. Rep, No, 170, USEMB,

July 1927,

Specific resistance and hydrostatic stablility tests were made
at the U, S. Experimental Model Basin of a model of a seaplane
float with varying depth of step, Two geriss of configurations
were used; one in which the dead rise was held constant; the other,
in which the dead rise was varied whlle the depth of step at the
keel wag held constant, The height of the sternpost,. afterbody -
keel angle 3 ‘and deed. rise at the sternpost were held constant
while the. . 8fterbody bottom near. the step was warped .to form the
different depths. .of 8tep. It wag Pfound that a shallow step was
best at low speeds, and a deep step was best at speeds where ths
tail was clearing and the model wee begimning to plane. At high
Planing speeds, too deep or too shallow a.step was undesirable,

The optimum depth of step was about 7 or 8 percent of the beam,
Previous experience has shown that an.increass in afterbody keel
angle or a decxezse in length—beam ratio allcrws the use of &
shallowsr step. : g
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593. Anon.: Experiments with a Model of Mark VII Airplane Float.
‘Rep.; No: 369,. USEMB, -Oct.: 1933. '

Specific free—to-trim and fixed.—-trim resistance teats and _
tests of the hydrostatic longltudinal stability were made in the .
U. 8. Experlmantal Model Basin of a ize model of the Mk. VII-
float {for tke Vought 02U seaplane }.° The results of the tests are
given -in grephical form end photographs of the spray at several
speeds are given, Spray at hump speed was very bad, and damping
was necessary to control porpoising at planing speeds.

594 . Baker, G. S., and Keary, E. M.: Experiments with Model Flying
Bodt Hulla (24ih 3ories Report). Comparison of Longitudinal
with Transverse Steps. R. & M. No. 893, British ARC, 1923.

Specific free-~to~trim resistance tests were made at the
William Froude National Tank of models having several configurations
of longitudinal steps without a transverse step, and of a model of
normal form having the same gemeral Jines and two trarnsverse steps. -
The varistion.of trimwning woront and reslstance with trim at a
high speed was alsoc deterulned.  The wesults of the tosts saowed
that the resistance ol tihae models with the lovgitudinel sleuws was
greater-fhan that of the mod~l with the transverse steps. %he
models with the longivudinal sbeps-required & large triming moment
to change trim and their resistence decreased continucusly with
increasing trim. S’milar rasuite have been obtained with other
modeln in which the mnin transverse step was eliminated cr moved
far aft, thus the elfocts noted in these teste may be regarded as
due more tc the elimination of the main transverse step- than to the
longitudinal steps themselvos,

595. Keary, B, M.: Experiments with Model 'Flying Boat Hulls and |
Seaplane Floats. Twenty-Second Series Report. Camparison
of the Vigllant Straight Frame Typs and Curved Section ’
Flying Boats., R, & M. No. 785, British ARC, 1922, -

Specific free-to-~trim resistance tests were made at the
William Froude National Tank of a model of the Vickers Vigllant,
which had straight sectlions above the chines, and of seversl models’
having curved sections (see figure). . The tests were conducted at
various gross loads to determine the effect of the different types
of construction on resistance. The straight—section typs had less
resistance at all speeds and ran more cleanly at low speeds than
the curved-gectlion type., The variation of resisbtance and trimming
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-moment w‘j:th trim at high speeds ;I.s ddecuseed and was determined
far. the models. The speed at which porpoising commenced and- the
resistance of the Vigilant are compared with t?gse of other .

etraigh‘b—section flying 'boats. The f&ctor

groés ‘load, L. is forebody leng'bh, 'and B is beam at stép, may -

be used to ceompare flying boats with respec'b to the load whick cédn
_be: oarried for the same degree of cleanlineee s or amount of spray
at low*speeds. ' i e G

» _Where P 15'

) vStreighﬁ_eegtioq . _ _ . X tion .
4, - .v"igilant . - . b . . .. . .- . -. ' ;; ‘...”-

. .
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596 Anon.._ P55 Flying poat Hull (E.M.B Mod.el No. 2171) Report
in “of Experiments to Determine ‘Effect of Ghanging Posfition of
‘the Rear, S’Gep. Rep, No. "0, _USEMB, Merch 1923:

. - S
ek a e PD

Specific resistance ‘beste we;'e me.ae at the u. S Experimental
Model Basin on & — —<-stze z model of the hull.of the F~5-I flying

boat with four, different lepgths of afterbody. Increasing the
. length cf the af'berbod.y decreased the: reeistance at planing speeds,

597 . Friend, A. B.. Force Vectors of Water Forces on Flying BRoats.
.BAC Rep. No, D—2625, April 19&0
Figures are preeented shcwing the location and direction of
the resultant hydrodynamié Porde Vector at various loads, trime,
and.speeds for the Boeing 31b’ flying boat (abstract 647) and &' * '’
. planing surface with .an angie of*'dead rise of 20° (abs‘bract 87)

a -
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598. Jarvis, George A.: Fﬁee~to-mrim.Reeistanne Test of Mo&els'dff"
the Float of'the NB-l Seaplane with and without Winding .t

Surfaces on the Bottom of the Forebody (NACA Modsls 153C .
and 153D). NACA MR, Bur. Aero., June 23, 1943,

Speoiﬁic free—to—trim resistance teets were made in Léngloy
tank no. 3.of & -%;--size model of the. float of the NB—~1 seaplane

to determine the effects of changing from a forebody with constant
dead rise to one with a warped bottom obtained by increasing the
angle of dead rlse towarde the bow. The model was in two parts:
the bow section, which comprieed ebout two-thirds of the forebody;
end the main section, which included the efterbody and the aft end
of the forebody. Two bow sections were used; one with constant
angle of dead rise and the other with a warped bottom. The effect
on resistance of the forebody warping was negligible. At low
gpeeds the spray of the model with the warped forebody was higher
than that of the model with counstant dead rise. (See 2lso
abstract 629.)

599, Hansan, J.: Further Mesasurements of the Full Scale Water
Resilstance of a IIIF Seaplene in Steady Motion. R. & M.
No. 1806, British ARC, 1936. L

The resistance of a Fairey III F seaplene in steady motion was
determined by measuring the reslstance of the floate with respect
to the fuselage. ‘Three flap Settings were used in the. tests;’

-full up, normal, anf- full down, The dynamometer desdribed in
abstract 608 was modified to permit the accurate meesurement of
resistance at low .gpeeds, The resgistance measured with the modified
dynamomster agreel very closely with that obtained previously
{abetract 608)., -Deflecting the flaps decreaged the load o the
water and the reeistanca.

LY

600, Parkinson, Jéhn B., and Evert, John w., Jr. Further Tank
Tests of a Model of the XPB2Y-l Flying-Boat Hull -~ N.A.C.A,
Modeld ! 76-B; 76~C, 76~D; T6<E, ‘and T6F. NACA MR, Btu.'.
ABrO., July 3-2; l9380 .

Specific free—~to~trim resistance tésts wers mada 'in Langley
tank no, 1 of” several modifications of a [%qsize model of the '
hull of the CQnaol:lda'bed XFB2Y-1 flying boat (abstract 6u8)
firet model for these tests had the chine flare removed from tha

afterbody and the step moved forward from ilie position in
abstract 648, Modifications were made by sudcessively adding &

VP
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sharp ehine and equare trangom to the tail extension, 1ncreaeing
the afterbody length, reatoring the tail extension to its :original
form, and replacing the straight transverse step with a V—s‘bep
which had the same position at the chines. Each model was tested
at two vglues of gross load, and two.of the mpdels were alsovtested
with a bow—down trimming moment which gimulated the. 'bhnust momend .;

-Moving the step forward end vemoving the afterbody chiie flare
ra.ised ths trim &t and above hump speed’ and increased the huhlp A
resistance, - Adding the chines and transom tothe tail extenbion * ©
lowered the trim near hump speed and®rediced the hump rbeistance.’’
The effect of the chines was not as great for the lcng afterbody
as fol-the short afterbody. - Adding a bow-dcwn moment lowered the .
trim and reduéed the resisiance at speeds above hitmp epeed
Increasifig the length of the afterbody lcwef'ed. the trim at :Low
speeds and- reduced the "mmp resistance. The model wi'&h the V—etep
had higher trif and greater resistance at hump speed, and lbﬁer
trim and lessef resistance at high speeds t-han 'bhe model with ‘the |
straight trané‘veree etep. o ) o oy

TR et

Pictures of the'sprdy: arou.nd. the models are given and the_
speeds at which changes in ‘flow around’ the mgdel’ ocourred” ‘are
indicated. . The-amplitude of porpoising vas reducsd’ by. using a
horizonrtal tail‘surface which was® eet‘ to eimulate up. elevators to
yaise the trim of one model.

601 .}?oberteon, James B., Jr.: A General Hydrod_ynamic Test of

s "the PiM-L Seaplane “Hull, N A.C. A Model 18. NACA MR,
‘Bur. Aero., Aug. 2, 1937 ;

General fixed»-trim resistance teste -were made of a %‘-—eize )

model cf ‘the. hulg of the P3M——l flying 'boat angd, supplement those of
abstract 131. The resistance characteristics. of the model were
compared with those of N,A.C.A. models .35-A4 (abstract 198) and .

LO-AC (abstract 197). The performance appeared to be similar to
modgl: LO-AC which was ‘considered-an average hull. - Bpray was not
severe, apd would not: be & serious-gonsideration if the- propellers
wers -moynted. ahead of the leading wdge of the wing.- The reported
poor take—off.performance: of the P3M-1l. flying boat. evidently must

be attributed to poor aercdynamic.:dewign. as well as Lo unsatisfactory
piloting technique rather than to excessive water resistance.
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602. Bell, Joe W., and Ebert, John w., Jr.. A General Tank Test

: © of a'Modification of the l/S—Size Model of the Martin XPFBM-3
Flying Boat (NACA Model No. - 120~R) "NACA MR, Bur. Aero.,
Aus 2, 1941. . . AN e

. .General Pixed~trim resistance tests were mede of & modificas
" tion of the lé--size modsl of the hull of the Martin XPBM~3 flying

.. boa The model tested wag the model which was -considered to bg

the best modifioation discussed in abstract 632 with the step
_mpved aft, the tail oome profile straightened, and the afterbody
narrowed.above the chine nesar the second step. ' ) .

The hump of the resistance curves ocourred at & lower speed °
than that of the previous modification:. At the hunmp, the realstahce
at low trims was slightly lower and at high trims slightly higher
than the resistance of the previous modificdtion, At high speeds
the resistance was gengrally lower ‘than the resistance of the
reference model with: the exception at 9% trim whers the reference
model showed more of a tendency to ride on the afterhody at 1ight
loads, YVery heavy bow spray was encountered ai -high loads and.low
trims and water flowed across the top of the tail cone at high '
loads and high trim. . Sticking of- the afterbody was obserVed which
resulted in two distinct conditicis’ of flow at a trim of 3° and a
spesed coefficient of 2.2. A tendency of “the model to yaw at speeds
Just prior to the hump was noted.‘

603. King, Dougles A., snd Hill, Mary. B.. General Tank Tests of
a2 1/10-Size Model of the Hull of the Boeing XPBB-l Flying
‘Boat -~ Langley 'I'an]s Model 179 NACA TN No. 1057, 1946,

_General fixed~trim resistance tests of a %6~size model of

the hull ‘of the Boeing XPBB~l flying bost were made in Langley
tank no, 1. Tests were made of the forebody alone; the forebody
and afterbody; and the forebody, afterbody, and tail extansion,
which repregented the camplete hull. . ..

In addition to the usual.measurembnté of redistance and trimming
moment, ' measurements were made of the length of the planing hottom

~; which was wetted by the water. The .dreft of the forebody alone was

measured using & method which eliminated errors caused by up—-and-
down qurges of the water in the tank.

' The application of the data to the &etermination of stability
derivatives, Trictional reaistance, and the computation of tpe
forces of the constituent pasrts of the hull is described briefly.

i
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604, Guidoni, A,3 The Gliding Surface of Seaplans Floats. Aviation,,
vol, VIII, no, 9, June 1920, pp. 363-—366 A

By considering the rundamental equations of 1ift and reslstance,
expressions for the maximum resistance and the resistance during
planing are developed for a. cylindrical float seaplane with a
geparate planing surface placed wnder the floats,. These expres—
sions can be used to determine the optimum area of the planing
surface. . _

605. Lorenzelli, Ezio: Graphical Investigation of. the Coefficients
. of Reasistance and of" Hydrodynamie Moment of.a Hydroplane
‘and the Determination of the Best Wing Setting, Rep,
' No, 3645 8,383, Britiah ARC, Seaplane Sub-Committsee) )
July 23, 1938. Also L'Aerotecnica, Vol. 18, No. l, Jan., 1938,

pp--&l—’(?- L _ . .

Towing—baein “tests are frec_tuen'bly 1nsufficien~b to enable the
designer to study the ‘take~off behavior when the seaplane is "on
the step”. In this paper the hydrodynamic drag of a hull & the )
step 1s determined graphically for given trim and sheed conditions, .
the hull being provided with & wing of o . aerod,ynamic chayacter—
istics, The angle betwesn. hull and wing.for which the total drag
is a minimum, arid¢ the mest favoriable manner of operation of the
flaps in take—off ere found, The goefficient of hydrodynmémic “moment
about the center of gra.vity and’t.hé free Ctpdm angles of, the ‘hull
ars ded.uced. D y R

e R

Experimental data are used to provide. oharae'beristd,c coeffi—
cients and curves of general use ‘bo "bhe d.eaignei' e

*606, Lower, J. H.. The Hyd.redynamical Efficiency of Flying-aoat
Hulls -and Seaplane Floats. . The Alrcraft Engineer, BuUpp,’
to Flight, vol. XX1, no. 26  June, 2?, 1929, Pp.. 49-50,

Formulas are given for. ccmparing efficiency of various models
of flying=-hoat hulls and seaplane floats when carrying oub tank

tests; flying~boat hulls are more efficilent than twin seaplane
floats for major portion of speed range during take—off run.

_»YTA Eng, Ind., 1929, p. 1646
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607. Ward, Kenneth E.: Hydrodynamic Tesis in the N.A.C.A, Tank of

a2 Model of a Large Flying-Boat Hull Fitted with Stub Wings -

N.A.C.A. Mod.el sk, NACA MR, March ll-, 1938.

General ﬁxed»-'brim resistanoe testa were made in Langley

tank no., 1 of a model hull (NACA model S4) fitted with stub wings
and generally similer to the hull of the Dornier Do.X flying boat.
Teats to determine the static draft, trimming moment, and rolling
ncmeny were alsc mads.

A nov form for comparing the take—~off performances of hulls
is introduced. The camparisons are made on the baeslis of take-off
factors developed from the usual distance and time egquations in
vhich nondimensional data from the model tests are used directly
and certain basic variations are apSumed which are consistent with
modern design practice. Values of the distance and time factors
are plotted against the beam factor for each hull form and the
curves indlcate the variations of teke-off distance and time with
8ize of hull for any particular gross leocad, Coaparisons of
corresponding curves show directly the relative merits of the hull
formas based mainly on the water performances for the conditions
-assumed. .

Ccmparison, by this method, of the take-off pei'fon-na.nca of
.NACA model Sk, the Short Calcutta,.end the Sikorsky S-40, indicates
" that model 54 has better take—off performance than the other two,

608, Jones, E. T.: Measurement of the Full Scale Water Resistance
of a. ITIF Seaplane in Steady and Accelerated Motiom.
R. & M. No. 1591, British ARC, 193L.

The resistance of a Fairey III ¥ seaplane in steady and
accelerated motion was determined by measuring the resistance of
the floats with respect to the fuselage. The resistance in
accelerated motion was also determined from measurements of
acce].eration and speed and from calculations of thrust and air
drag. - The epperatus and technique used in the tests and the
dotermination of the accuracy of the results aye discussed.
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-Comparisons are made between: _
{2) The resistances in stead.y and . accelerated motion

(b) The resistances of the seaplane in, accelerated. motion as
determined by the two methods of measurement

(c) The resistances in steady motion of the seaplane and of

1 1 ! , .
-— and . - . ozher.e.
10 16'5129 modeds S P .

The resistance &t planing epesds was aimost constant and was
abvout one-fifth of the grusa weight, The trim ims low at high
speeds. At speeds greater than hump speed the resistance in
accelerated . motion at a mean acceleration of about 0.15g was about
10 percent less than that in steady motiop when the two sets of
data wexe, canpared. at the same trim. Fair agreement was obtained
in the. resietances as determined by the “two m.ethods of measurement,
When compared .at the same trim the resistance of the full-size
Beaplene,.was about 10 percent greater than that of the models. I%
is pointed out that this difference in resistance was hot necessarily
. due wholly to scale effect, but was influenced by the yawing of the
full-size seaplane due to wind and ‘tide, and by the fact that rivet
heads, seams, and lap Joints were not reproduced on the model. The
effect of yaw on the resistance of the model: is shown.

659’: Hutchinson, J, L.: Méasurements "of the Water Resistance of a
1/2.4 Scale- smgapore it c Hull. R. & M. No. 1781,
British ARC, 19'3 - ' '

—-E—size model of the Short Singapore II ¢ flying boat was

used as -the main float of a de Havilland Moth single—float seaplane.

_ The resistance.and load on the water were determined by measuring

the forces on the float with respect to the fuselage during constant—
gpeed taxl runs., A description of the testing apparatus 1s glven.

The results of the tests were compared with those of & 1]5-2-size model
and those of the full-size flying boat (ebetract 670)

It was- found that the resistance of the -é%l.-—size medel was

sbout 50 percent groater then that of “the g‘l-g-size model at & high

... . P .
[ #
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planing speed, and about S5 percent less than that of the -Jﬁ size

at hump speed. The registance of the full-size flying boat was
greater at high speeds and less at mup speed then that of the
-2-]1—5129 model. The differences in resistances may be partly due
to differences in the roughness of the thvee hulls, ' -

610, Anon.: Model Experiments, Design Né. TL Hull Lines Modified.
Rep. No. 235, USEMB, Sept. 1929. : "

Specific free~to~trim and fixed-trim resistance tests and
tests of the longitud.inal hydrostatic stability were made_in the
U. S. Experimental Model Basin of two modifications to a a}z-size

model of the original hull and auxiliary floats of the Bureau of
Aerongutice design no. Tl flying boat, .The modifications consisted
of, changes- in.the angle of afterbody keeil. For a canperison with
the tests.reported in abstract 570, one value of angle of afterbody
kee) was the same as that of the second alternative hull for design
no, 71, The results of .the tests are given in graphical form. '

611.-'1-}non. : " Model Experiments ‘with Seaplane Floats with Varying L/B

and B\3/W (B Beam; L INL Length; W Narmal Displacements
'in Lbs). Rep. No. 203, Usmats, Oct. 1928, N
Specific free~to~trim and fixed-irim resistance tests and tegts
of the hydrostatic longitudinal stebility were made at the U. S. Experi-
mental Model Basin of five models of seaplane floats, The models
formed two series of three models each; one of varying length-beam

ratio L/B end constant beam to cube root of weight ratio- B/\?

and the other of comstent L/B and varying B/\'a‘/w. The engle of
dead rise.and angle of afterbody keel were not constant in either
series, and therefors analyses.could not be easily made,. In genoral,
-the longer floats gave better results than the shorter floate.

612. Anon.: 02U-1, Mark VI Single Float. Experimente with a, Model
of. Rep, No. 347, Usma, Feb. 1933,

Specific frea—to—trim and. fixed—trim resgigtance tests and
tests of the hydrostatic longitudinal stability were made in the

U. S. Experimental Model Basin of & }.-size model of the Mk, VI float
for the Vought OEU-I. seaplane, The results of the 'bests are presented
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in graphical form, and plictures of thé spray of the Mk, VI ahd . . .
Mk, V (see abstract 613) floate are giveén, The hydrodynaliic char-.
acteristics cf the Mk, VI and. Mk. V floats are ccmpared.. '

613.-Anon.. oo ‘AiFplans Float, Mazk ¥ Lines. Experiments witha
Model of. -Rep. No. 251;, USBMB, Mey 1930, °

()

PR P

Specif:lc free—to—trim and fixed—trim resistance tests and . -
tests of the hydros’ca.tic longitudinal stability were made in the

U. S. Experimehtal Model Basin of & :é‘-size model of the Mk. V float
for the Vought 02U seaplane. ' The results of 'bh.e bests are given In
‘graphical form,., .The hydrodynamic characteristics -of "the various"
floa16;s6for the 02U -are eompaz-ea. (See also abstracts 614, 615,

and 616,)

1 4 ' : . H .. A

614, Anon.. 023 Airplane Floa'b, Mk, I, Deep Vee Bot'bcm, Experi-
“hents with Mpodified Model. --Rep. No, 222, USEMB, May 1929.-

‘Specific free~to-trii and Fixed-trim resistance tests were
mads in thé U.'S. Experimental Model Basin of a -?-;--si’:.ze model of -
the Mk. I float for the Yought O2U with the sternpost modified and
with an suxiliary step on the afterbody. The sternpost mod.if.tca- .
tlon reduced: the hump resistance and lowered the roach, but had |
not as much effect on-the roach as the cambination of sternpost
modification. and. auxiliary step s with which 'bhe roach remained
quite high. -

.

615. Anon.t - O2U Airplane Floats, Mk, I and II. Model Experiments.
Rep. No. 220, USEMB, Mey' 1929, :

Specific free~to~trim and fixed-trim résistence  tests and
tests of the hydroatatic longi‘budinal stabllity were made in the
-U. 8. Experimentdl Model Basin of -é-size models of the Mk. I and
Mk, II:fleats for the 'V‘ought 02U. seaplane ‘and several modifica’bions.
The Mk, I float had a straight V-bottém with forebody chine flare
and Mk. II had-a hollow V-bottom. The high roach which formed at
speeds. near hump speed was lowered or eliminated by lowering-the’
trim or adding & flavre neay the stermpost. Adding the flare:
decreased the hump trim and resistance. Removing a part of the
afterbody near the sternpost increased the trim and resistance.
The Mk, II float had slightly less mump resistance but greater
resistance at planing speeds and more roach than the Mk, I float,

S oo Eam:
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616. Anon.: ' 02U Airplane — Mark IV Float.. Experimehte with Model.
Rep. No. 27, USBMB, Jan,’ 1930.

Spedific free—tc-'brim end fixed-trim resistance tests and
teats of the hydros'batic longitud:mel e'bability were, ‘made in the
U...S. Experimental Model Basin:of a -él--eize model of the Mk. IV float
for the Vought 02U seaplane. & specific.free~to-trim resistance
test of .fhe model with the flare at the second step removed wag |
also made. The results of the tests are given in araphical form.

61.7. Anon.: 02U Float - Mark VI, Mcdification I. Experiments with
a Model of. Rep. No. 353, USEMB_, April 1933

Specific free~to-trim and fixed-trim resistance tests, end
tests of the hydrostatic longltudinal stabllity were made of a

%‘-«-—eiz'e model of modification I of the Mk. VI float for the

Yought 02U seaplane in the U, S. Experimental Model Basin., The
float wag modified by incressing the beam and displacement of the
aft portion of the afterbody, and by adding ghine flare to the
afterbody. The increase in beam end ‘displacement had very little
effect on the trim and resistance but caused ithe appearance of

two roaches which originated, cne on eadh side, near. the gternpeat.
The usuel roach at the stern was alsc present. The afterbody chine
flare reduced the amount of wgter flowing over the dsck, decreased
the hump resistance, and maae the .plde roaches more vertical.

618. Anon.:” 02U Float Series — Mark XI Float. Experiments vith a
Model of. Rep. No. 406, USEMB ¢ Sept. 1935.

Specific free—-to—trim and fixed-—trim resistance .tests and,
tests of the hydrostatic longitudinal stability were. .made.in the !
U. s. Expermen'bal Model Basin of a %-eize model of the Mk. XI float
[for the Vought OQU] An-additional test wes made to determine ‘the
effects of removing the afterbody chine flare. The results of the
tests are given in-grephicel form with photographs of the spray.at
several opeeds. The Mk. XI float is considered to be as good as
the Mk. X flcat (abstract 572) at planing speeds,. and euperior at
hump and low epaede.

3 )-1
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619..Boev;W.: #0n:the Problem;of Scale Effecs:of:Gliding Ships.
Trans, Reps No, 243, CAHI, (Moscow), 1935¢:.:

The results of tapk-tests of a serles of geometrically similar
models of seaplane floeks, - carried. out with the eim of studying the
scale effect, are diecussed :

'I‘he reducztion o:E' model d.:!mensions resul'bs in an increase of.
relative. vaives: of the water resistance and.trimming angles-and in
& decrease of sthe- center—of-gravity rise.. When,converted to full-
scale accordimg to Froudet!s lew of similitude the maximum values
of two firet guantities and the minimum va.lue of.the :Ig.st quan'bity
nove to higher.vvelccities. .o - : _

3.

Fivii

t---

An analysis 1e given of the factors affecting the i,nprease of
the water resistance and the decrease of the center—of-gravity rise,
with the ‘décyresse of the model dimensions. . It. i shown that for
the conversion of model results to full-scale work the drag correc—
tion should be calculated not on the base of scale but on the base
of absviute.model dimensions. . v A

“mhe rbsulis of tests ave comparefi with corresponding foreign
data as ohtained. by Sottorf; Hermenn, Kempf, and Kloess; Ogawa
-and Murat.a, ahd, Jones. L C . e e

The zzz:ln:lmv.un1 admissi‘blq dimensions Qf thg mo%el are determ:{ned
and it is found “thet the results ‘of ta,nk tests of these :dodels may
be converted to full-scalé according fo Froua.e"s law with a suffi—

cient degree of accuracy. H

.‘;..'J.n M - Haa

In concluaion a canparative ana,lysis is given of several fulle
scale ‘data showing that the tank data for'the condftions of a free
trimming of the model may be taken for a criterion of teke-off
characteristics of a seaplane. In order to. determine the sc,ale
effect the conditions of tenk tests; shouid correspond o, ’bhe full—
scale conditions as neavrly as possible. h L
*620. Anon.: Ploskaya Zadecha O Glissiroveniyi Po Poyerkhnosti .

' Tiazheloy Zhidkosti Konechnoy Glu‘biny. ., Izv. Akad Nauk _

SSSR, no. 1-2, 1943, pp. 67-90. . o vm

Investigation of movement of amooth pla.te-'oi'fx 'sﬁ:'t?fa"ce‘ "of ‘Heavy
liguid of limited depth.

o [N . Erlg' Ind'" 1%3) P‘ 533
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621. Anon.: PN~7 -~ Additional Shoal Water Tests (Width of Channel
Unrestricted). Rep. No. 192, USEMB, May 1928,

The tests reported in abastract 622 were repeated with an
unrestricted width of the shallow-water partion of the tank at
three depths of shallow water, the shalloweat being that at which
the hull jJuet cleared the bottam. At low speeds the resistance
wag greater for the shallow water than for the deep water and
increased with reduction of depth. At the hump the resistance of
the model at the shallowest depth was alightly less than at the
other depths. At planing speeds the effect of trim on reslstance
was more pronounced for the shallow water thap for the desp water.
The waves that ran ahead of the model at low speeds reported in
sbetract €22 were not observed in these tests with unrestricted
width of shallow waters ,

622, Anon.: PN~7 Hull - Shoal Water Tests. 'Rep._,No. 188, USEMB,
Maxrch 1928. . -

Specific resistance tests were msde at ithe U. S. Experimental
Model Basin on a }l--sue model of the hull of the PN-7 flying boat

3 . .
at two depths of shallow water, and the results were compared with
those of previous tests at the full depth of water of the tank,

The width of the shellow-water area in the tank was smell, .The
offect 6f the depth of water was most pronounced at about one-half
of hump speed. Up t0 this speed, waves built up ercund the model
and ran ahead of it, The depth of water had little effect on the
hump resistance. At high planing speeds the resistance of the
model at the lesser depth of water was greater than that at the
gr:;ter depth of water and that at the full depth of water of the
tank, . )

623. Parkinscn, J. B.: A Pointed.—-Step Float Suitable for Use Und.er
. 2 3800-Pound Single-Float Seaplane. NACA MR, Bur. Aerc.,
June 12, 1937.

A seaplane float (NACA model 73) was designed to replace the
Navy Mark V float. The float has a deep pointed step that is
faired into a horizontal afterbody. A small discontinuity was
maintained between the sitep and ‘the fair:lng

P
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. The hydrostatic properties end take-off characteristics of a
312 6-size model are ccmpa.red wﬁ;h those of 8- model of the Mark V

float. For the same reserve buoyanoy (85 pe_z‘cent) when applied to
.a 3800-pound seaplane, the pointed-steép float has alightly smaller
over-all dimensions and frontal area and a lower initlael trim. The
trim at low water speeds ie from 3° to 6° less then that of the
Mark V float. The spray about the after end:and the bow clearance
were reduced. .The .difference in resistance betwsen the two floats
at best trim 1z pégligible. A téndency for ‘the pointed-step float
to yaw at speed.é Just prior. to hump vas no'te&. o -

-

[More complete data are given in a later repor'b (abstract 156) .3

624. Olson, Roland E., snd Lend, Norman S.3 ‘Resistance Tests of &
1/8-Full-Size Model of the Consolidated PBY Flying Boat —
NACA Model 124-D~1, NACA MR, Bur, Aero., May.9, 194l.

oA

Specific free~to-trinm xesistance tests of a %—eize dynamlc-
model of the Cinsolidstsd PBY flying boat complet.e fixn wing and
tail surfaces were made in Langley tenk no, 1. Thé model differed "
fran the original PBY in having a longer afterbody, no chine flare
on the &fterbody, end.a’ 30° V-step (abstract 521). The tests were .
made at £ive grose loads which corresponded fhll-size lcads ~°° 7 |
fram 25,000" to !4-5,000 poundd, The aproédijnamic’ drag 6f “the model
was also maaéured.. ’.}‘he resul'bs of the tests are. given in graphical
form, )

* - -
N B i} . N st g - ‘. ~en

é25. Olson, Roland E., and Land, Norman S.: Reslstance Teats of a
- 1/8°Full<SizeMédél of the Consolidated PB2Y-3 Flying Boat ~
NAGA Mode'.L 1i6. NACA MR, Bur. Aero., May T, 9151..

Specific free~to-trim resistance tests were made in’ Langléy
tank no, 1 of a model of the Congolidated PB2Y-3 flying boat, 'I‘]ge
model used was the dyndmic model (camplete with wihg snd tail ™
surfaces) used.for the tests reported in abetract 776 with the -
step in the aft position. The tests were made at gross loads
ranging: frodi~60,000 to 86,000 pounds; full size, with twg-elevator
deflec‘b:[ons. ‘B8imilaxr tests were made of the hull’ alone and. of
the hull 'with teil surfaces &t ons gross loed. Directiona.l ingte—
bility dpPeared at heavy loads and- high speeds. The aerodynamic
drags of the models were determined at veriocus trims and speeds.
The resulta of the tests are given in grephical form. :

.
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626. Woodward, David R., and Leventhal, Bermard E.: Resistance
Tests of a 1/1l-Size Model of the Hull of the Bureau ©f
Aercnautics Design No. 22ADR Class VFB Alrplane — Langley

F Tank Model 207 - TED No. RAGA 2361. NACA MR Ro. L5HOGa. ,
: Bur. Aero., 1945.

The resista.nce and apray characteristics of a %—l—eize model of

the hull of the Bureau of Aeronautics design no 22ADR flying boat
were dotermined for two values of the groas load (105,000 pounds
and 125,000 pounds, full sige) by specific tests in Langley tank
no. 1. The models were tested Ifree to trim to speeds beyond hump
spoed and with fixed trim at enough trims o iInclude zero triming
moment at hump speed and best trim from hump speed to get-away
speed.

Upon cdnpletion of the resietance teabﬁ of the basic mod.el,
gimilar tests were made of the model with chine flare added to the
afterbody. The addition of chine flare improved the flow around
the sides of the afterbody and the tail extension and reduced the
hump reeistance and trinm, .

‘I‘he results of the tests of the basic model and the model with
chine flare added to the afterbody are presented in the form of
curves of resistance, trim, and trimming moment plotted against
speed, and photographs of the spray. The bow spray characteristices,
at low speeds wore satlisfactory even at a load coefficient of 1.2
(about 210 percent of the design gross load coefficient). '

6217. Olscn, Roland E., Posper, Jack, and Woodward, David R.:
Resistance Tests of a 1/16-Size Model of the. Kughes—Kaiser
Flying Boat — NACA Model 183. NACA MR, Dept. Copmerce,
June 2, 194,

;’General free~to~-trim and fixed~trim resistance tests were made
in Lengley tank no. 1 of a -:':-é-size model of the hull of the Hughos—-

Kaiser cergo flying boat. Teste of the static properties were also
made. The most recent changes in the hull form were incorparated

in the model. Mcdificatione to the model were made by successively

increasing the chine flare near the svernpost and adding breaker

atripe to the tail extension,
R | R * "o ’ P T TR

“

-
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A’e hump speed, with the model free to trim, the trm’and.
resistance were high, and the load-resistance ratio was about 4. D
for a gross load cosfficient of 0.75. Inoreasing the chine flare
near the sternpost reduced the positive trimming maments and
reduced the speed at which the tail extension broke clear of the
water. .The eddition of breaker strips on the teil extension caused
a further reduction in the positive trimming moment end.increased
the hump load-ressistence ratio to a‘bout 4.8 at a gross loed coef-
Piclent of 0.75. . . '

The results of the fixed-trim tests are presented in the form
of working charts (see abstract 151). Take-off computations using
these deta end the estimated aerodynamic characteiristics of the
flying boat indicate that the maximm gross weight for take off
with 16.6~foot four-blade propellers is 375,000 pounds, full size,
and with 18.5-foot four~blade propellers is 400,000 pounds, full
-8ize. The take-off tims and distance with a gross welght of
400,000 pounds are 69 seconds and 5600 feet, respectively.

I the va.riation of. trict:l.onal resistan;ce with Reynold.e num'ber
i5 taken into account, the full-size himp resigtance is reduced
by 8 percent. A reduction of about li percent in hump resistence
would be obfained if the irim at hump speed were “lowered to the
lower-trim limit of stability. "Best trim‘is below the lower limit
and. is acccmpanied. by excessive positive triming mcmants.._ R
628 Wadlin, Ken,neth L., ‘and A;lams Clifford. Bt ‘Resistance Tests
'~ Of a Mdodel of a Seaplane Float Altermtely Pitted with a
- "Gazda Nozzle" Step and a Conventional Transverse Step
~..(NACA Models 57-3-6 and 57-B-7). NACA MR, Bur. Aero._,
s J‘uly 31, lQll-ll-. ' ‘ '

3.0,

PR
-

$pec1fic rree—to-trim and. ﬁxed—trim resista.nce teats were

"'ma.de in Langley tank no. 2 of a model of a seaplane float alternately
fitted with & "Gazda nozzle™ step (see figure) and &' conventional
transverse s'bep. The model with the Gazda nozzle step bad greater

e e .
-
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resistance apd started t.o porpoise at & lower speed than the modpel
with-the eonventionsl trensverse gtep. _ .. -
LI ’ ' ; o o : Co

R Lot 4

B
o g = T e e e o

< )
. Lo U IS AN —" .f—'-..
L s=zzzod sy
2 . . “ A<—J . tt .‘.: 34 .
' "Gazda nozzle" step | Half-section A-A

faat <. . . . . - . .
PN N Y - . - - . Lt . . - .
H

AT e e »

-

. o Ve . Ty
.629. Bell, Joe.W,: - Resistance Tests of Models of the Float,of the
. . NB~1 Seaplang with and without Winding Surfaces of .the .
. 7 JBottam.ef the Forebody (NACA Models 153A and 153B). . ;.
27ur: NACA.MR, Bwr; Aero., Dec. 17, 1942, AT I

-

Tests were made in Langley tank no. 1 of two models of ssa—
Rlang floats to determing.the effects of warping the forwapd. twoe
thirds of the forebody bhotiom (increasing the angle -of dead rise
of the forwayd sections-te.g.greater value than that of.the sections

near the step): A -i-:'-;di'ze model of the float of the NB~1 seaplane

and a similar model on which the angle of dead rise was constant
along the forebody were used. Specific free-to-trim reslstance

v i'testsj.and a free—~to~trim reeistancc test at:a constant loed were .
mddeof. both models. There were no significent differences betwéen

“4he hunprresistance; reosiatance at best trim,  or" gpray charactex+
lstice of the two models. At high speeds and low trims pert of the
warped forebody was in the water and the resistence of the model
with constant dead rise was less than that of the model with the
warped forebody. The effect of step ventilation on the resistance
near hump speed was investigated snd was found to be negliglble.
(See also ebstract 598.) _
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630. Sedov, L.: Scale Effect and Optimum Relations for Sea Surface
Planing. NACA ™ No. 1097, 1947.

Froan the general d.:!mensional and mechenicel similarity theory
it follows that a condition of steady motion of a given shaped
bottom on the surface of water is determined by four nondimensional
paramsters. The variocus systems of mdepend.ent parameters which
are applied in theory and practice &nd in specidl tests are cot—
gidered and their interrelations and suitabillity as planing cher-
acteristlics are determined. In s'bud.ying scale effect on the basis
of the Prandtl formula for the friction coefficient for a turbulent
boundary layer, the ordex.of magnitude is given .of the error in
epplying the modsl data to full scale in the case of a single-step
bottom, For a bottam of complicated shape it is shown how to
obtain, by simple computation from the test data of the hydrodynamic
characteristices for one speed with various loads or one load with
varlous speeds,a good approximation of the hydrodynamic character—
istics for a different speed or loed. The extrapolation of the
curve of resistance against speed for large speeds, inaccessible
in tank tests or- for other loads which were not tested 1s thereby
possible. The date obtained by computation are in good agreement
with the test results. Problems regarding the optimum trim angle
or the optimum width in the case of plening of a flat plate are
considered from the point of view of the minimum resistance for a
given planing speed and loed on the water. Formulas and graphs are
given for the optimum value of the planing coefficient and the
corregponding values of the trim angle and wid.th of the flat plate.

*631. Sottorf, W.: Der Schwimmer mit hoher IEngsstufe (Float with
Bigh Longitudiml Step). ¥B No. 719, Z.W.B., Nov. T, 1936.

‘I'he results are glven of the investigation of a float with a
longi’cud.inal step which 1s” extremely high, compared with the
DVL single. floet of the B family (25° angle of dead rise). As a
result of these tests, which confirm the rosults of previous Lests
with low and with medium high steps in the planing surface and in
the front part of the.floats, any longitudinal steps must be con—
sidered as. unsulitable,

Author
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£32. Bell, Joe W., and Ebert, John W., Jr.: Specific and Generel
Tank Tests of Modifications of a 1/8-Size Model of the Hull
of the Martin XFBM~3 Flying Boat (NACA Model 120,) NACA MR,
Bur. Aero., Dec's 19, 19&-0

Specific free-to-trim and fixed«btrin resistance tests were
made in Langley tank no. 1 of a %-size. model of the hull of the
Mertin XPBM-3 flying boat and several modifications., The modifica~
tions included moving the btep aft, replacing the straight transverse -
step by & V-step which had the same position at the chines, adding
chine flare to the afterbody, widening the afterbody, adding planing
surfaces (called "squat boards") to- the afterbody near the stern~ °
post, changing the tip of the tail exteneion, edding either a
transverse stép or breaker strips to the ‘tail extension, and adding
hydrofoils either at the stermpost or Just aft of the step.

The breaker strips on the tail extension kept spray from _
wetting the top-of the tail extension. Moving the step aft ra:izse:d
the trim at low speéds and lowered the trim at high spoeds., The *
plan form of the atep had no significant effect on the hydrodynamic
charccidristive, The addition of chine flare to the afterbody
lowereil the hump “trim and reduced the hump resistance. Widening
the afterbody or sdding planing surfaces near the sterrpost lowered
the hump trim slighitly, increased the hwnp resgistance, and caused
no improvement in resistance at high speeds. ' The hydrofoil added
Just aft of the step lowered the trim and Increased the resistance
at high speeds, ; ,

(RN

v

One model;, which incorporated the modificeations of chine flare
on the afterbody, revised tip of the tall extension, &nd a breaker
strip on the tail extension, was- considered to be the best modifica—
tion, and epecific free-to-trim, fixed-trim, end general fixed-.
trim resistence tests were:mede of it at several gross loaae and ,
positions of the center of gravity. _ , R

633. Benson, Jaumes M., and Willis, John M., Jf.: A Specific Tenk -
Test of a Model of the Hull of the Bureau of Aeronautics
Design THi9 Flying Boat - NACA Model 121, RACA MR, Bur,
Aero-, Feb. Ts 19’4-1.

Specific fixed~trim and free-to-trim resistance tests were
made of a -J]-"—e-size model of the hull of a flying boat designated by

o
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the Bureau of Aeronautics as plan no. 7h49. The model was tested
in 6 feet of water at two gross loads. Porpoising was observed
over & narrow speed rangs in the region of hump speed when the
nodel was free to trim and undamped. Reaistance, trim, trimming
moment, loed-resistence ratio, and load are plotted as a function
of speed and a few photographs of the model underway are included.

63&'. Bell, JOQ W., Ebert, John W., Jrn, and Lm, Lindsey Jn- ’
~ Specific Tank Teste of Additional Modifilcations of Two
Models of Floats for the SB2U~3 and 0S2U-L Seaplanes -
N.A.C.A. Models 106-D to 106-M, Inclusive and 107-D to 107-M,
_,Inclusive. NACA MR (Supplement), Bur. Aero., Oct. ll, 1941,

The specific resistance tests described in abstracts 3.78 and 6&2' '
werse extended to :lnclude aa.ditional mod,iﬁcations to the E-eize
models of the two :E'loa'bs designed. by Eclo Aircraft Carporation for -
use with the SB2U-3 and OS2U-l seirplanes. .The modifications o
included an inoresse in the depth of step, & reduction of the . -'-"°
curvature of the ‘flutes both of the forebody and the afterbody, a
change in the fluted bottam of the afterbody to a single curved .
botton, and e change in the afterbody to e straight V-bottan. - ‘I‘he
effect of ohang:lng the position of the atep wae also investigated.

An jincreage in Yhe depth of step raised the free-to-trim trim,
increased the resistance at the hump and reduced the resistance at
high speed both in the free~to-trim and fixed-trim tests i and .

increased best trim at high speed. By moving the step l— inches = ©

aft the free—to—'brm trim inoreased. up to and including hump spesd
but decreased at higher speeds, -the resistance at ths hump during -
free~to~trim tests increased, and the fixed-trim resistance at

high epeed docreased. The small reduction in the depth of the .
flutes of the forebody did not cause any significant changes in the
measured results of the tests. The reduction of the depth of the -
flutes of the afterbody caused & small reduction of the free~to—
trim resistance at the hunp and at high specd.  The best-trim
resistance of this modificetion was reduced at high speed. The
change of the forebody from a fluted bottom to a flared bottom
without flutes caused, in general, a slight decrease in the free~to-~
trim resistance at high speed. The changé of the afterbody from a
fluted bottom to a sgtraight V-bottom caused a large increase in  »t
rree—to-trm trim and resistance through mos'b of the speed range. "

] ‘5!--) 3
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635. Dawsm; thn R., a.nd. Drumwrtght, Arthur L.t Specific Tank .
Testg. of. & Model of a Modification of the Hull of the Martin
Design 160 Flying:Boet - N.A, C.A Model 77—A. nACA MR,
;ﬁur. Aero., April -, 1938 .

] '-'--~. iy

Specific free-to-trim resiatance tests wers mad,e o.f a -]l-‘a—size

model ‘of & mod,i‘fication ‘of. Martin design 160. “The model wag the
. pame as that,reforved to in abstract Gl but with: the kicker plates
o removed. Three gfrass loads and their corresponding get-away gpeeds
were investigated . AV

. A disconbtimitby wes .qhserved in the trim and resletance curves
Juat above hump. ﬂpeq . Suction actuated by a flow of water over
the rounded &fter obd cf the tail caused high trim and when the

.~ Tlow.was .dnterrupted: at. higher speeds the trim dropped abruptly.
I.ateral Anstability. wag-noticed Just prior to hump speed, Motion
pictures were taken of: the model during an accelerated run with and
without thrugt, momen‘o far each of the loads tested.

° 1"( L
_ 636, Dawson, John Rs ,fand Drumwight, Arthur L.: Specific Tank
: _ Tests of & Mpdification of the Hull of the Martin Design 160
Plying Boat ~ N.A.C.A. Model 77~F (Supplement)., NACA MR,
Buro Aero., April 29, 1938| )

The gpecific free»-to—trm resistance tests of abstract 635
vere extended to include modifications which consisted of the
addition of a step near the after end of the tail exbension and the
proviaion of ventilating ducts at the mein step. .

A reduction in hump trim and, hump.resistance wvas effected but
the directionsl instebility noted with the other model astill
‘persisted, Ventilation appeared to have little effect on the
resistance in the region of the hump.

637. Dawson, John R., and Drwnwright, Arthur L.: Specific Tank
Teste of Modifications of the Hull of the Martin Design 160
Flying Boat -~ N.A.C.A. Models T7-G, T7-H, T7-J, and T7-K.
e - NACA MR (Supplement), Bur. Aero., June 6, 1938.
The specific {ree~to-trim resistance tests of abstracts 635,
. 636, and 64k were repeated for four more modifications of the model.
The modifications included, successively, the modification of
abstract 644 with chine flare ad.ded to the afterbody, the step
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removed from the tail extension and chines added the full length-
of the tail extension, the chine flare removed fram the afterbody,
and the dead rise increased on the forward part of the tall exten—
sion. A few tests were made with the ventilation ducte closed in
order ta determine the effect of ventilation, .ol

Although the step did not breek the suction that occurred when
the water flowed over the tail, the added chine flare reducged the:
hump resistance scmewhat., Substitution of chines for the step on
the tail extension caused an appreciable decrease in the hump
resistance. The removal of the chine’ flare from the afterbody
caused a substential increase in the hump resietance. The resist-
ance was not affected by increasing the dead rise on the forward
part of the tail extension but there was a substantial 1mprovement
in the epray characteristice. :

638, Dawsan, John R., and Drumvright, Arthur L.: sPeci'fic Tank
Tests of a Model of . the Proposed Hull of the XPB2M-~l1 Flying

Specific fixed—trim and. free-to—trim resistance teats were '1é
made in Langley tank no. 1 of geveral modifications. of a %B-Eize

model of the hull proposed for the Martin XPB2M~l flying.boat, The
modifications consisted of adding chine flare to the afterhody
First near the sternpost and second near the sternpost and at the
step. Xach test, except that of the second modification, was made
-at “three cambinations of gross load and posgition of the center of
gravity, Some.fixed-trim resistance tests were made at very heavy )
loads and at speeds near get-avay speed of two additional mcdifica—
tione that' involved the location of the step. The results of all. .
teats are presented in graphlical form.

639. Dawson, John R., end Drumwright, Arthur L.: Specific Tank
Tests of a Mcdel of a Modification of the Hull of the
- ~Sikorsky Design M0-7032 Flying Boat ~ N.A.C.A. Model 78-B.
. NACA MR, Bur. Aero., May &, 1938.

The resistance tests of.a %—-eize model of Sikorsky deeign MD-7032

repcrted in abgtract 650 showed that at high speede the afterbo&y or
the model would "suck down" and cause abnormally high trims.. It was
also. shown that strips placed on the tail extension alleviated the .

suctiorn forces. Spray strips which extended from the main step to .

v
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the second step were added.toc the efterbody of the model and a
sharp chine was Titted to the tail extension for about 1 foot from
the after end.

Specific free—to—‘brim resistance teets were made at four gross
loads with gimulated propeller thrust moment, No evidencs of
"sucking down" was observed. Resistance, load, trim; and load--
resistance ratio ere plotited as a function of epeed. '

640. Dawson, John R., and Drumwright, Arthur L.: Specific Tank
Tests of a Model of the Hull of the XPBM-l Flying Boat -
N.A.CLA, Model 95. NACA MR, Jdan. 10, 1939-

 Specific free—to—-trim and f£ixed~trinm resistance tosts were
made of & -6—3'§-eize model. of the hull of thé Martin XPBM~1 flying
boat.in Langley tenk mo. 1. The tests were made at three values
of gross load, each load regquiring a different position of the
center of gravity. The results of the tests are glven in the form
of curves of resistance, load, trim, trimming moment, and load-—
repistance ratic plotted agesinst gpeed. Phobographs of the spray
around the model are presented,- ; '

641, Dawson, John R.:- Specific Tank Teats of a Model of the :
Martin Model 160 Flying-Boat Hull., NACA MR, April 13, 1937.

. Tank tests were made of a model of the Martin model 160 flying-
boat hull, The resistance’ and:trimming moment were determined at
certain speeds, loadas, and trims represonting a take~off condition,.
Same contact prints of photographs of ‘the model taken during the
tests are included. ' -

642, Bell, Jos W., and Ebert, John W., Jr.: Specific Tank Testa of
Medifications of Two Models of Plosts for the SB2U~3
and 0S2U-l Seaplanes ~ N.A.C.A. Models 106, 106-4A, 106-B,
101'{, and 107-A. NACA MR (Supplement), Bur. Aero., Jan 27,
19 lo ' ’ K

The epeclfic resistance teets described in abstract 178 were
checked at & water depth of 6 feet and extended to include several
modifications of the float models. The step was moved aft in both
NACA model 106 and NACA model 107 and the curvature of the flutes
on the 'bottom was decreased. An aft movement of the step Increased
the depth of step and length of forebody and decreased the length
of the afterbody.

i
).
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An aft movement of the step increased trim and resistance at
humd apeed, decreased -trim Bnd resistance et planing speed, and
increased. registance at. ﬂpeeds near get—away.: A decrease in the
- eurvature of the flutes on the bottom reduced the trim below hump
speed, increased the trim above hump speed, and increased the
resistange throughout the entire speed renge.

The results are plotted as a function of speed a.nd some photow
.graphs -that  show the.spray around the mod.el at specially g8elected
,__speeds are ipcluded. CoEL T T

, 643, Bell, 1Joe W.: .Tank Tests of a-Modsl of the Float System of

the Rohrbach Romar. Flying.Boat. N.A.C.A. Model 55. NACA MR,
Mar. 15, 1938.

_'%-size mod.el of the float system of the Bobr'bach Romar flying

boat .vag, tested 1n Langley tank. ne. 1. '.Ehe test data for the complete
float system (including inboard side floate) and for the main hull
alone are presented, in the form of curves plotted in nondimensicnal
units.-:-' T e LT - Fa - oo

The resistance of the mod.el wasg relatively high, both with and
without slde floats. The hest trim had low values throughout the
.range of speeds at which the model was tesgted.
i+ "A"comparison of the test data with and withoub the side ficats
shows the following: the side floats carry about one-third of the
loed on the water et hump speed, the hump resistence is lower.with
the side floats than without them, and the reslistance hump occurs
.at a lower speed with the side. floats than without them. . .

6hif, Da.maon, John R, : and Olson, Roland E.. Tank Tests of Model of
4he Hull for Martin Flying Boat Designs 160 and 162. NACA MR,
June 21, 1937. 3 . oo
Resistance tests were made of a model of a flying-boat hull as
it was originally designed and as it was modified. The resistance
and trimming moment were determined at certain speeds,: loads, and-
trims representing & take-off condition, Specific free-to~trim
resistance tests were also made. The maximmm beam was increased

from 15 to 155 inches by adding vertical spray strips to the sides

.
HERRER
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of -the model.  The afterbody wes modified by adding tapered plates

- at the sternpost (klcker plates) that increased the plsning area
: and the effective angle of attack of the afterbody neay. the sternpost.

: 6&5. Parkinson, J. B.: Tank Tests of a Modal of the Hull of a

Flying Boat for C. L. Ofenstein, NACA MR, June 25, 1937

Specific free—to-trim and general fixed-trim resiatance teosts

and hydrostatic heel—stability tests were made of: a -é-size -model of

a flying—-boat hull, The model was fitted. with stu‘b wings which were

varied in Bpa.n, angle of attack, and height

ek -

Above E-get—away speed. suction developed. on t‘he afterbody wvhich

. pulled the forebody entirely clear of the water. The water flowed

s 'up over the rounded chines near the second stép and enveloped the

entire after porbion of the hull ia heavy spray.

6#6 Bell, Jos W, T&nk Tests of a& Model of the Hull of Bureau of

Aeronsubics Design No. 137 Flying Boat (N.A.C.A. Modsl 59).
NACA MR, Bur' Aero., Dec. 7, 19370

Speeific free—'bo-tr:lm and general fixed-—trim reaistance teoats
were made in Langley tank no. 1 of a %-size model of the Bureau of

Aeronautics design no. 137 flying boat and several modifications.

_Tests of the stdtic buoyancy and trim of the:original model were
‘also made, -The successive modifications included increasing 'the

dead rise at the decond step, increazsing the length of the straight
buttock linsesg of the Forebody, lengthening the afterbody, adding
spray strips to the afterbody, replacing the V-step by a straight

" transverse step; increasing the beam of the forsbody,’ straightening

the afterbody buttock lines, moving the center ©Of gravity forward,
end increasing the gross load. The results of the tests are pree
sen‘bed in graphical fom.

&7. Allison, John M,: Tank Teats of & Model of the Huwll of the
. Boeing: 31u Flying Boat (N ALC.A, Tank Mod.el 72 ) NACA MR,
Sept. 15, 1936. : _ - '

L

Speoific resistance tests of a %—size mdel of the hull .of
the Boeing 314 flying boat and of the hull fitted with two types of
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stub, wings were made at Langley tank no. 1 to determine the. besy ;.
hull-stub-wing combination and hest setting of the aelected. rs;u'b
wing consistent with the requirements that had been esteblished as -
to air drag, structural arrangement,.and lateral stability. : _Genere.l;
resiptence, tqste of two selected configurat:!,ons, and, hydrostatic .
rodking stability tests of one configuration were also made, The
flow of wateyr.along ’qhe 'bottom of one configurat:!.on was observed.
at several speeds. Adding stub wings to the hull “Lowered the trim
at meddym- gpeeds, did not materislly reduce the hump, repsistance,
and decreased -the hump -speed. The leading edges qf. the,; stub win_gs
should.be high to prevent -bow, yaves from. breaking over them at.
heavy l.oads\ and, ;ng speed.s. e L emstaae. e e

-

[

o~

6u8. Park:inson, John B., and Alligon, John M.: .Tenk Tests. of & ..
. Model of the XPBSY~1 Flying-Boat Hull. K NACA MB, “Bur Aprov, |
Feb. 5, 1937. : B QU S U

5 :General. fixed—trim and specific fixed~trim apd free—to-trim
resc’ﬁetance tests were made of ‘& l-size model of the hull of .the. XEB2Y-L.

The hull had a long straigh'b forebod.y keel, & short afterbody, &
transwers® ‘step, and a-long tall sxtension, The afterbody was
hooked: ati the forward end so:as to -act as a partial falring for the
step. Tests.of.the model with the chins flare rvemoved from both
the forebody and afterbody were also made, Tests to determine the
statlic properties of the original design were mede and the results
are plotited.  Contact prints of photographs teken during the tests
are. inciuded.. The remqval of the chine flare allowed spray to be
the afiberhody at lower. speed. The .addition of step ventilation-had
a neg]:igi‘ble effect on resis’bance.and trimning moment.
soey ey

A special plot oi’ load. coeffdcierrt as & function of. tha square
of the speed coefficient with locad-resistance.ratio and 'trimming- .
monment coefficient as a parameter is presented for the hest itrim.
cond.ition.

'. : _;:: St arte . wo
649, BelL, Jne,ﬁ., and.».BenSon, Jamaa M.. Tank'l"a.ats oﬁ the: &
Meartim Noi Y56 Flying—Boat Model (N.A C.Am TankrMQdel T0).
NAGA MR, Auge: Ty .193P. oo, 5o % - 2inbati o L7 L0

- RS

General fixed=trim and specific fixed-trim and. free-—to—trim
resistanceé tests were made of & f—éﬁ-ﬂiz,e] model of Mart:’m 'no. 156

CE . Pt KN TR I P

S = o
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flying 'boat to. dotemine ‘the effect on“therhydrodynamic .character-;
istics.of chenges in gross weight and’ modifications to the astulh
wingg.. - 'I‘he ), hull without stub wings was:dndersgtood .to b .
NACA modsl 2% (abstracy 212). The miodel wag: complete with-etub
wings and inclu&pd. fittinge for varying the span; height, anguler
setting, and ‘dinedial, Three modifications wore made to the chines
near the step and corrugations were fitted to the .forebody :

. The values of loarl, rsaistance, draft, and tr:!ming moment ..
measured, during the general test are tabuleted and plotted.as . ...,
functions of speed, The values of reaslstance; rise, trim, load,
end load~resisiance ratio in the specific free~to-trim tests and .
regsistance, rise, trimming moments, load, and load-resistance ratio
in the specific :E’ixedn-trim tests are plotted as functions of apeed.:

A large numbér of ‘contdct prints of photographs taken. during the
teats ere included,

The flow of vater over the bot’cdm of the hull was*investigated

by applying spo‘bs of lampbleck solution to. the botton and by photo-
graphing ths streaks caused. by the ﬂ.ow of water.

650. Déwsom John R., énd. Olson, Rol&nd;Et.: Tank Tests of Three.

qugis {Models 7T, 78, and 79} Representing ‘the Hulls of

Largd Flying' Boats. mm MR, Burs Aero., July 9, 1937 y

od Kug, 5,°1937.

Syec,ific free-toutrim Hand general fixede-trim xesistance tests
were made, of , ia—gi;e moclels of three flying-boat hulle (Martin 160,

SiKorsky MOE03a; “dna Consolidated XPB3Y-1). Tr:!;mn:ing—moment “Coef-
ficlent and draft coefficlent as & function of load goefficient,

and trim wore determined for each model at rest. The results ‘are
rlotied and a few photographs ‘that were taken of the models under-
way are included. Best~trim and zero-trimming-mcment data are
also presented. ' SETE B T ,

651, Dawson, John R., and Drumwright, Arthur L.: Tenk Tests of
Two Models  of Hulls. of ths Pointed-Step Type (Designed for
Consolidated Aircraft Corperation XPB3Y~L Flying Boat) —
N.A.C.A., Models T9-A and 79-B, NACA MR, Bur. Aero.,

April 25, 1938.

“at,

Speeific free—-to—trim and general, fixed—trim repistance toats
were made of a lﬁ-—size modsel of a hull developed for the XPB3Y-1 flying

N
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boat. The model was the same as that referred to in abstract 650
converted into & pointed-step type hull.,  Pointed ‘steps of two
different lengths were investigated. The free~bo-trim tests were
made at several positions of the center of gravity in order to
determine an optimum position. The resistance data were plotited
as a function of speed coefficient. Datd on the hydrostatic forces
were tdken &nd the results are presented as trimming-moment and
draft coefficient plotted againet load coefficient with trim as a
paremeter, . ) .

652, Dawson, John R., Walter, Robert C., and Hay, Elizabeth S.t
‘ Tenk Tests to Determine the Effect of Varyling Design ]
Parameters of Planing-Tail Hulls. I — Effect of Varying
“ -+ Length, Width, .and Plan-Form Taper of Afterbody. NACA TN
No. 1062, 1946, - o

Specific fixed-trim resistance tests were made in Lan_gle'y
tank no,. 2 of several different configurations of planing-taill
hull (seo abstract 106). 'The tests wore made with afterbodies of
two widths, two lengths, and two types of plan—form taper while
the depth of step (0.346 beam) end the angle of afterbody keel (4°)
were held constant, In each case the center of gravity was chosen
so that the trims at the free~to~trim and best trim. hump speeds:
were ldentical, : :

The results of the tests of the planing—tail hull were com=-
pared with the resulte of & hull with a transverse step and con~
ventional proportions. The comparison showsd that the conventional
hull had 40 percent greater resistance at the hump speed end froam
75 to more than 100 percent greater resistance near get-away. It
should be Noted, however, that in an actual application the center
of gravity of the planing-teil hull would have to be located af‘t;
of the step in .order to obtain the reduction in resistance at the
hump speéd. .

. Decreasing the width of the afterbody increased the resistance
end trim at hump speed, decreased the trimming moments required."i&_,o
obtain best trim, and moved forward the locatlion of the center of
gravity required to give best trim at the hump speed. Increasing
the length of the afterhbody deoreased the resistance and increaset
the trim over almost the whole speed range and moved aft the loca~
tion of the cenbte of gravity reduired to obtain best trim at the
hump speed. Tapering the plan form of the afterbody reduced the
resistance over the lower half of the speed range and had little
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effect on the resistance at high speeds. Plan~form taper also
moved f£oiward.the location’ of the center of gmﬂtx required to
obtain 'beat trim .8t the hump speed.

652a Da:waon, John R., McKann, Robert, and Hay, Elizabeth S..
‘Tank Tests to Determine the Effect of Varying Design

"' Parametera of Planing-&‘ail Hulls. TI - Effect of Varying

Depth of Step, Angle of Afterbody Keel, Length of After—
body Chine, and Gross Load. NACA TN No, 1101, 13946,

'l’he second. pert of a serles of teste made in Langley tank no. 2
to determine.the effect of varying design ‘paremeters of planing—
tail hulis 1s presented. Results are given to show the effects on
resistance characteristics of varying angle of afterbody keel,
depth of step, end length of afterbody chine. The effect of varying
the gross load is shown for one configuration. The resistance
characteristics of planing-tail hulls are campared with those of a
conventional flyivug--woat hull, - The forces on the forebody and
afterbody of one configuration are compared wilth the forces on a

Ut ccnventional hall.,

~ Increasing the sngle of afterbody keol had suall effect on
hump resistance and no effect on high~speed resistance but increased
free—to-trim registance at inbermediste speeds.

, Increasing the depth of step increased hunp resistance, had
1little effect on high-speed resistance, and imoreased free—to-—trﬂ.m
_resistance at intermediate speeds.

Chni-bting the chines on the forward 25 percent of the afterbody
ha.d no appreciable effect on resistance. Omiltting 70 percent of
thé ‘chine length bad elmost no sffect on maximmm resistance but
broadened the hump and increased spray around the efterbody.

Load-reaistance ratlo at the hump decreased more rapidly with

increasing load coefficient for the planing-taill hull than for the
represontative conventional hull, although the lcad-resistance
_ratio at the bump was greater for the planing-teil hull than for

the coaventional hull throughout the range of loads tested. At
speeds. higher than hump speed, load-resistance ratio for the planing—
tail Hul) was a maximum at particular gross loed apd was slightly
less at heavier and. lighter gross 1oads.

-
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. The planing-tail hull was found to have lower resistance than
the conventional hull at bobth the himp and at high speeds; but ab .
intermediate. speeds tHere was little differsence. The lower hump™

. resistance-of the planing-tail hull was attribubed to the ebility

of the afterbody to carry a greater percenitage of the ‘total leed
while maintaining 8 higher value of ldad-resistence ratio, - R

653. Anon,s Test Float with Variable Keel Angle, Report on Experi-—
© ments with Model No, 2602. Rep. No. 113, USEMB, March 1925,

Specific res:lstanee ’oests were made at the U. S. Experimental .
Model Baasin on a twin-float. seaplane model Tor afterbody kéel -
angles of 4°, 69, 8%, and 10°, The longitudipal and transverse “'*
righting moments at rest were also dotermined. For each angle of
afterbody keel, the longitrud.inal position of the center of gravity
was that which gave a static trim of 3°. Below planing speeds,
increasing the angle of afterbod,v keel appearsd to lessen the
lifting pewer of the stern ang, resulted in an increase, of resietance. .

6574- Truscot'b, Starr: Tests of & Mod.el of Hull of Sunsted:b A.:lr—- '
craft Corporation Design Hs—3l{-0. (N.A.C.A, Tank Models 63
-and 63-A). NAGA MR, Oct. 12, 1935.

Specific registance tests were made Iin Langley tank no, 1 of
2 model representing the hull of a large flying boat, the
Sunstedt HS—3’+0 The hull, which was of the catamaren’ type, con-
sigted of two half hulls with vertical inboard sides set apart and
connected by a flat-botbomed Joining structure. It was found that’
the ' Joining structure was wetted at certain ranges of speed, pro—
ducing & large. increase in reeistance and euck.ing the tail: down

655, Bell, Joe W., and E'ber'b, John W., Jr.s Tes’cs of & Series of -
v Modified Forms of a 1/4-Size Model of a Float for the '
XSB20~2 Alrplane - N A.C A, Model 125, NACA MR, Bur. Aero., ..
Oct, 30, 1941, E

.. -t

Resistance tests were made in Langley ‘tank no. lofa L-Bize

‘model of one of a pair of-Ffloats designed. by the Edo- Aircraf‘b :
Corporetion for use with the XSB20-2 airplarme,: The tests included
investigations of the effects of variations of the angle of after-
body keel-(6.1°, T7.69, and 9,19 to forebody keel), changes im the
beam of the forebody (12 5, 14.0, and 15,5 inched), and & change
in the depth of the flutes of the forecbody. Tests were also made
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of the basic forebody without an afterbody.znd of the- forebody w;lth
incregsed depth of flutes without an afterbvody. The tests were. = .
made both by ‘the specific fixed~trim and specific free-to-trim . .,
methods, ~Welted length and depth of the trough vera measured in’
the tesbe of *bhe forebod”y alone. . Rise was measm'ed. in aJ_]. of tha
teste C R . :

. An increase in angle of afterbeody keel resilted in higher ~
trims at the hump in the free-to-trim test, higher resistance at
the hump' both in free—to—~trim and fixed-trim teets, lower resist—
ance at high speeds, larger positive trimming moments ‘at the hmp, . .
and sémaller negative trimning moments at high speed. A ddcrease | .
in the beam of the forebody caused little change in the’ res:latanca
but the hwiy speed ‘was increased, the. trimming moments became more . .
positive, and both the height and the volume of the. sprey in¢reaeed. ‘-
The increase in the depth of the flutes of the forebody did not
cause any- important changes in the date obbeined from the ‘Geat.
The,tests of the fovebodies without afterbodies showed that a very .
large portion of the resistance of a camplete model [near get—awax
speed. wasi caused by the. afterbody. o .

656 Parkinson, John B,, and Dawson, John R.: Teste of Model of
Fdo No. 49 Float Model. NACA MR, Ed.o, Feb. 26, 1936.

Spec:l.fic fixed—trim and free-to-—tr:lm reeistance testp were
made of a ——-size model of Edo float no. 1&9. The model had *bwo steps

with e wheel*well Just aft of the forward step but forward of the
center of gravity. The model was towed from g point. representing .
the cpnter of gravity of the complete seaplane, Modifications to' -
the original design ‘included wheel well closed off, pivot moved

4 inches forward and 4 inches aft, tail section rotated up 1&%0

and down "“E forebody rotated up 2° and down 2°, ang a straight.
portion edded between the two steps.

The values of load on.the water, resistance, rise, load—
registancé ratio, and trim for the freo-to~trim tests. and, load on the
veter, resistance, rise, load-resistance ratio, and trimming. , . )
momént for the fixed~trim tests are given'in tables and are plotted‘
as functione of &peed. Contact printe df pho‘oographe taken during
the teste are 1ncluded .

P T,

'f'»-f. R
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._"657. Brovh, F, G., and’ Cocmbes, L.-P.:  Tests Sf the NACA li-4 Model
B : Eu-}% in the RAE Seaplane 'I‘ank. ~R. & M. No. 1784, British ARC,
'193 - . - .. . b . .

An'exchange of models wad arranged with the NACA tank -at
I.angley Field in order that the results obtained in the two tanks
might ‘Pe compared. As the Americen model was large for the .

- R.A.E, tank, the tests also served as a ‘check on'the results of
the“tank calibration mede ‘previously (abstract 388). The tests of
NAG‘A model ll-A ) are described.

Pt T

Meaaurements of- reeistance, triming mcment 2 a.nd &epth of ’

v immersion were made at four: “trims-and several different loads.- —The

" range covered was considered to be sufficien’oly wide to- make a
relie.ble comparison posei'blm ‘. S N ¥

The differences ‘ne’oween the R.A.E. and. NACA resulte, based ‘on
mean values 5 was generally very much lees than 5 percent for

;. resistance and 71 percen'b for triming—moment measurements. The

aegreement is coneidered. sa‘biefactory, and can ‘be accourited for by

experimental errors. No évidence of wall interference or depth

effect was found and the conclueiohe of the tank calibration tests

were thus suppor‘bed.

« %658, Richardson, H. C.: ‘The Toend of Fl_ving tBoat Development.
Jour, Am, Soc. Nav, Engrs., "vol, 38, no. 2, May 1926,

, bB. 231-253. .

Mo&el basin tests; _V bot'boms, hydrovanee or blad.es, cénclueions.

~ .-

Fo T "'_".' ‘Eng. Ind., 1926, p. 332

659. Harshman, J, D.: Trim Curves :for 311; Tank Model with Cqnw,
figuration, 72-N. BAC Rep. No. D-—2525, Feb. 19%0

“ The refults of general resistance 'Eests of a ro-size nibdel of

the Boeing 3% flying boat (abetract £47) are presented in the
form of the working charts described in abstract 151.
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*660, Sottorf, W.: Untersuchung dos ze'ntralsoh{rimer dss Vought—
" Corsair Flugzeuges (Investigation of the Central Float of
the Vought-Corsair Alrplane), FB No. 323y Z.WB.

The model of thg dentrel float of the Vought-Corsair is
examined and compered with the model DVL la, The latter lis superior
as far es resistance and water-spray formation are concorned. For
this resson & replacement float is designed for the Vought-Corsair
at the disposition of the division. It is intended to test the
geaworthiness -of -the IVL la float with further full-scale tests.

The comparison shows that the difforences in resistancos with the
angle of attack determined and with optimum.angle of attack are

;pelatively small. The difference between the two anglea themsolves

is less than 2°, so that it will be possible, by the action of the
elevator, to bring the airplanc to.& position of optimum engle of
attack. The sssumed position of the replacement float can there—
fore bo kepb. . Author

- 661, Bottorf, W.s Die "vollsténdige" Schleppuethods zur Best lmmung

der Eigenschaften eines Schwimmworkes unabhénglg vom
Flugzeugentwurf, Entwurf und Unterasuchung der Modellse
., . DVL 1 und la (The Camprehensive Towing Method for the.
Detsrmination of the Quality of Float Gear Independent of
Aircreft Design, Design and Invostigation of Models DVL 1
and la). Yorschungsbericht Nr, 156, Deutsche Luftfahri-
forschung (Hamburg), 193%. (Aveilsble as Rep. No. ZH~0L6,
CVAC, end Misc. Rep. No. 164, GIM.}

St

" ‘The specific fixed~trim rosistance test method and the genersl

fixed~trim resistance test method are discussed, Some of the

réagoning involved in the design of DVL models 1 apd la (lengthe
beam ratio 6.04) 1s given. The instrumentation used in the general
fixed~trim resistance tests 1s oxamined “in detail and the resulis

_'o'f the tests of a é-size model with an angle of dead rige excluding
chine flare of 20° are given graphically. The results are compared

with those of the HE 59 and NACA models lla and 22; the DVL, models
axe showm to be the doet satisfactory. .
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662, Perring, W. G. A.: The Water Performance of Seapiznes. = ..
Application of Tank Dete to Determins the Effect of Wind;
Variation of Loading or a Change of Air Structure upon the

moieilE mPorforma.nce. R, &M. No. 1657, Bri-bish ARG, 19311.

A method is outlined for presenting the rosults of specific
resistance tests in éuch & manmer that the effects on take—off
performance of wind, gross load, or changes in the. aeredynamié
structure of & seaplane may be determined., Gl

Fram & consideration of the fricticnsl end wave-making resist—
ances it 1s consid.ered that the water resistance of a peaplane at

low speed may be e@ressea. in the coefficlent form D[ (Le/ 3V2)

which should be & function of the Froude muiber V2/LY/3, It has
already been shown (abetract 8%) that, when a seaplane ls operating
at planing speeds, the resistance can be related to the losd on the

water by an equation of the form D/V2 = D, + BL/VZ and that, fer
the trimming moment, M/V2 1ie a function of L/v2 end trim. The

symbols used are d,efined - &8s :Bol}:q-’rs-’ R ‘ Lo
D resistance o o

M .. & . brimming moment

L " Load on the water

v . ..8paed

D, end B constante that depend on trim .

The results of tests of models of flying-boat hulls show that
the hydrodynamic forces and moments are satisfactorily represented
rhen the data are presented in the forms mentioned,

663. Eamilton, J. A., end White, H, G.: Water Resistance Measure-
ments on a Half-Scale Sunderland Hull., Rep. No. H/Rea/lB’?.
British M.A.E.E., March 9, 1914-5.

Tests haVe been made of a half—scale model Sunderland hull
attached to a modified Scion aircraft to determins by direct
measurement the water resistande and the effect on water resistance



124 L NACA RM No. L7J1%

HYDRODYNAMICS -
Steady Longitudinal) Forces and Moments

of adding & ptop fairing. The tests inoluded a ,geriea of steady
runs at various speeds over.a.range of elévator anglea.

Over most of the speed range the addition of a 1 to 6 fairing
- increased the water drag by 15 percent. C(ompariscon with tank testis
of a %é—eize model reveals that, depending on elevator position,

the resistance of the half-gcale model is fram O to 20 percent
_greater than that of the %_‘-areize model.

[The accuracy of the results is quesﬁion&ble.]

(See also abstracts 413, k422, 439, hig, 518 533, 5314 575, TS5k,
1 755, 75%a, 759, T59a, 765, 7182, 783, and 819. )

Steady Longlitudinal Forces and Moments ~ Reosistance

664. Anon.,: A Comparison of Stevens and NACA Tests in the Planing
Range of the Navy Mark V Scaplane Hull. TM No. k7, SIT,
March 14, 1940,

Results of reslstance tests made at Stevens Institute of
Technology and at Langley tank no. 1 (abstracts 195 and 215) of
models of the Navy Mark V seaplane float, of 5.%5 inches and
12,00 inches beam, respectively, are compared at one valus of
gpeed coefficlent in the planing range. The discrepancy of the
two resulte 13 considered to be caused primarily by the lack of
similarity in the wetbted areas, the wetted areas of the Stevens
model being greater than those of the NACA model. The NACA test
data are nsed to show that Schroderts method of hydrodynamic reduc—
tion (abstract 86) is reascnably reliable.

665, Anon.s Correlation of Stevens and DVL Model Tests of the
DVL-1A Flying Boat Bull, TM No. 32, SIT, Sept. 9, 1938.

Results of resistance tests made at the DVL (abstract 15) of

the DVL-1A hull with & beam of 0.958.foot are compared with results
of tests made at Stevens tank of models of the DVI--1A hull, with
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beams of 0.500 foot. When the variation of frictional reslstance -
with Reynolds: number is neglected, the resistance of the Stevens
modsl is greater than that of, the DVL modél in the displacement
range, and ls about the same as that of the DVL model in the .
plening range. When the variation of frictional resistance with
Reynolds number is taken into account, the correlation between the
Stevens model and the DVL model is improved in ths displacement
region end im;paired in the planing range. .

*666. Sottori', W.. Einfluss der Heckguerstufen auf den S'bart
(Influence of Tranaverse Afterbody Steps on Take~Off).
Rep. No. H 75, Ingt. fir Seeflugw der DVL, Oct. 26, 191po.

T Tpsts, were mad.e of a flying boat with transverse steps oh the
‘afterbody. Three différent sets of wedges (steps) that had inclines
of 1:6, 1:10, and 111l were investigated. The second set of
wedges (1:10) reduced the second resistance hump 45 percent as
compared. with an afterbody withowt transverse steps. Some. reduc—
tion In resistance was noticed at the first resistance hump. The
three investigations proved that transverse steps on the afterbody
are simple end certain to improve the take—off of flying boats as
regards to longitudinal stability and resistance. These results )
we;-eﬂconi’imed full scale by Full. : C ; - Author -
*667. Sottori‘ R W.. Einfluss von Langsstui‘en im Vorschiff und

- .Querstufen am Heck auf den Startwiderstand (Effect on’
_ ' Take~Off Resigtence of Longltudinal Steps at Bow and
: Transyerge Steps at Stern). FB No. 330, Z.W.B, May 13,
- 1935. . . . ". : . ’ P

Large stern areas on a float have a very un.favora'ble effeet L
on resistance befare take—off because of increased friction due to
wetbed surfaces. Two possibilities of reducing the wetted area.
were considered. The longitudinal steps,on the bow were con—
sistently unfavorable in thelr effect on resistance, Transverse
steps at the stern, however, cause an appreciable area of stern
to remain dry. Investigation showed & reduction of resistance. "
amounting to 45 percent. ) . L Author
668, Locke, Fred W. ’ Jr.. The Frictional Resistance of Planing

' Surfiices. ™ Wo. 40, SIF, July 25, 1939.°

In predicting the resistance of a seap]‘.ane fram the results
of model tests, the effect of Reynolds number on the frictional
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resistance 18 customarily neglected. A correlation of existing
information on the frictional resistance of planing surfaces and
models of seaplans flcets shows that, when no means are taken 4o
control the boundary layer, it could .be laminar, turbulent with
laminar approach, or fully turbulent at Reynolds numbers up to

about 107, Tests were made in the Stevens tank of a model with and
without a strut towed in the water ahead of the model. Strutes of
various sizes at various distances ahead of the model were used,
The strut tended to make the boundary layer campletely turbulent,
and made the gprey and wake of the model regemble those of & fulle
size hull more closely.

669. Jones, E. T., Johnston, L., and Hanson, J.: Full Scale and
-Model Resistances of a Southampton IT Hull. R. & M,INO. }72&,
British ARC, 1935. '

The water resistance of a full-size Supermarine Southampton pas
flying hoat was measured in steady and accelerated motion. The

resistance of a %«Bize model of the hull wae also measured over &

range ofloads, 'trims, and speeds corresponding to those of the
full-size testas. The effect of longitudinal acceleration on the
resistance wag smell and inconclusive for the range of scceleration
tested (0, 0.02, and 0.06g). It was found that the resistance of
the full-size flying boat was greater than that of .the model by -
about 10 * 5 percent at 35 feet per second (hump speed) and by
about 25 £ 10 percent at 70 feet -per second, It is possible that
an appreciable part of this difference in resistance between the
full-size flying boat and the model is attributable to the epray
on the superstructure and the rivet heads and lap Joints of the
full-size flying boat.,

670. Hanson, J.: Full Scale Water Resistance of the Singapore IIC
in Steady Motion. R. & M. No. 1805, British ARC, 1936.

The full-scale resistance of a Short Singapore IIC flying boat
wae determined from values of accelerating force, air drag, and tha
horizontal component of the effective thrust measured during
texiing and in wind tunnel tests of a model. The resistance was
compared with the results of resistance tests or”%a-and %E-size'

modelg made in thres tanks.
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It was found that the vesistance of the full-egize flylng hoat
was the same as the resistance of the models at a medium planing
speed, was less then that of ths models at lower speeds, and was
substantially greater than that of the models at high planing
speeds. Previous camperisons between the resistances of full-size
seaplanes and models have: shown the same trend, which may not be
entirely caused by scale effect, bubt may be partly attributable to
the effects of rivet heads and lap Joints on the full-gize seaplanes., -

671. Hugll, W. Ci, dr.: Eigh—'S'pe'ed.: Resiatance Tests on Modifics—
tlons of the XPB2M-l Flying Boat. Rep. Fo. 211, SIT,
Oct,., 1942,

Resistance tests of a nuuwber of minor modifications designed
to decrease the high~speed resistance from afterbody wetting.
Photographs of afterbody clearance from spray at several trim
angles near gst away.

672. Stout, E. G.: Investigation of Poin'bed. Step Hulls — Appendix II,
Rep. No. M-1618, CVAC, Sept. 1937.

Data from tests made in Langley tank no. 1 ars used to show
that with the same angle of dead rise; the pointed step type of
flying boat hull has much lower resistance than a conventional
hull chosen for camparison., Calculations indicate that by using a
pointed step type hull for a 100,000-pound flying boat the beam can
be reduced from 14 to 12 feebt and at the same time the maximum
overload can be increased T.8 percen'b end the take—off time reduced
27 percen'b.

673. Ogawa, Tai'biro, and Murata, Yosiro' ' Motion of Flying Boatis
During Take-0ff and ILanding Run. Rep. No. 105, Aero. Res.
Inst., Tokyo Imperial Univ., April 193k,

Full scale take—off and landing tests weore made of the N and
Dornier Wal Flying boats to determine whether the water reslsiance,
trim, draft, and hump speed as measured in tank experiments arye 1n
agreement  with full-scale conditions. Motion pictures were taken
of the take-offs and landinge end data were taken directly from
the £ilm., The resistance was calculated fram

R=T.."E’a-n for take—off

SO
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and

R =

m =

a -D for landing

1

where R 1is the resistance, T is the thrust, W 1s the welght
of the seaplane, .g 18 the acceleration of gravity, a- i1s the
longitudinel acceleration, and D is the air drag. The data are
preserited in tables end In curves. :

Fran the results the followling conclusions are reached:

1. The water resistance curve obtained fram the te’.k:e—off run
of the actual flying boats has about the same value av i’cs maximum
point as that obtained from the tank experiment.

2. The water resistance curve for the take-off run of the
¥ flying boat has.two humps,; the f£irst Xump speed being smaller
than that obtained in the tank experiments.

3. For speeds greater thsn the hump speed the water résiét-. :
ance is much less than that expected from the results of tanl:
experiments. :

' The water resistance curve for the Ianding run differs
consid.erably_ from that for the take—off run. '

5. The hump sﬁeed is less for the flat-bottom(Dornier Wel)
than for the V-bottom (N) flying boat.

6. The trim angle is almost constant for the planing stage.

T. The draft curves for both the full-scale and the tank
experiment shovr fair agreement

671&.-_Sottor£, W.: New Mothod of Extrapolation of the Resistance
ofha Model Planing Boat to Full Size. RACA TM NRo. 1007,
19 2. ’ - -

The previously employed method of extrapolating the total
resistance to full size with A3 (i‘- 18 the model acale) and
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thereby Torégoing &£ separate- -appraisal of .the frictional resistance,
-was permissible for large models and floats of norrnal size. But
faced by the ever increasing size of aircraft, a resxamination of
the problem of extrapolation to full size is called for. A method
is” dee‘cribed by means of which, ¢n the basis of an analysis of
“tests.on planing surfaces, the. variation of the webted surface over
. the take—off range is. analytically obtained, The frictianal resist-
ance coefficients are read fram Prandtl's curve for- turbulent ..
Botmdary leyer with laminar approach. With these 'bwo values a R
correction for friction is ob'baina'ble. . o~ toe

. The results of a series of models tested previously to’ determine
'bhe effect of scale were corrected snd the yesults were in good' I
sgreement. The frictlon coefficient is subject to a relatively
.afdll Increase.during the jump frop a 10~-ton to & 100-ton £lying
3boat but.the inareaseis no’q found to be critical for extrapolation
from a model of custamary size at the prosent time, -

. 675..Grugon, M. F.3 Similitude in Hydrodynamic Tests Involving
Planing. NACA ‘T No. 795, 1936

sy oLtet :
- - =l
O e W

=i Ther resistance of a pa,rtially immersed hu_ll may be considered
“88 composed af. wave-meking. resistance and.viscous (frictiomel and -
eddy-meking) resistance. The usual method of scaling up the forces
from a modek to a hull of linear’ dimensions n times greater is to
consié.er only the wave-making resistance and to mul’biply the forces

hd "by 73 afig ‘the speed by =n. The results of two series of tests of
‘Béapland float models of verious Scales (abstracts 171 and, 199)
_made &t the Hamburg tank are presented to show that scaling up the

resis’cance by n3 is inadequate at speeds greater than hump speod.. .
I? the resistance at planing speeds 1s assumed to be wholly fric-—
Slonal, and Gebers! formula for frictionmal resistence is-used, the

* resistance of the model should be miltiplied by n2-.83t2§ instead

of 3, and the speed by \@m. It is shown by the previously ientioned
results that thlsg method. of scaling up the resistance at planing
spegd.s _gives a good correction for 'bhe scale of ‘bhe model. ' :

-—

675&. Gruson, M.: Remargue sur les corrections dt echelle dans lee
' eses’is de cogues et Tlottsurs dlhydravions sur maguettes.
Rep. No. l/AH, Ingt. Aero, de St. Cyr, April 1932.

The information given in this report is su‘ds‘bantially the ‘same
as that reported in abstract 6"(5.

L B
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676. Bla.d.en, D, H.s. Studjr of Chanse' in Water Resiatance due to
Change of Trim, Rep. No. 83_1, Edo Airoreft Corp. s Nov. 6,

194,

T Two methods of ccmputing the change in water resistance due :
to a__cha,nge 4n trim are derived, based on the change in lcad cu the
water due to the change in trim. The Ffirst, an approximate methed,
is limited to small changee In trim, In the mecond method soms of
‘the approximations of the first method are eliminated or reduced in

" effect. An illustrative example is worked oyt using the second
.method. In the exsmple a decrease in trim of 2° increased the . °
resistance by 13 percent and 300 percent at 63 percent -and . 9& percent
of get-away gpeed, respectively. _

677. Robertson, .J‘ames Ba., Jr.: Tank Tests of Various Devices for
Reduecing the Landing Run of Seapla.nes. NACA MR, Buxr. Aero.,
Feb. 15, 1937. . . L

Resistance bests were made in Langley tank #id. 1 on & J-:-gizo

model of the hull of the Mertin P3M flyipg boat fittod with varibua
devices intend.ed. to reduce the landing run of flying boats. The
devices wore. of thive forms: rakes projecting downwards fran the
forebody bottdm at the atep; plate rudders cn the sides of the
forebody at the step; and step fairings, with straight or convex -
longitudinal sectiona, extending over part of the beam. None of
the devices inveatlgated showed properties as deslirable as had been
anticipated, the maximm reduction in landing distence beirig only
about 15 percent. The models with the step failrings hunted
vertically at high speeds, and those with the rakes had Large bow-
down. triming nmoments, :

*678. Barrillon, E, G.: Towing Resistance of a Float due to the
. Formation of a Field of Waves. _ Canptes Rendua, vol., 182,
Jan. 4, 1926, pp. 46-48,

Ths floet on which the dynamometer measurements are made is
placed in:a. field of artificial waves foimed by cne or several
other floats. In order to apportion the resistance between fric—
tion and wave forma.tion various arrangements were employed:

1. A float navigating in the wake of another axial float
gonerating the waves
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2. A float navigating in the system of divergents of a.
generating float, these divergents being reflected from fixed
walls so.as to form a new .dilvergent system at a point distant from
the generating float

" 3. A float navigating in the system of divergents of two
lateral semifliocats

4 A float navigeting in the field of combined waves resuliing
from the simultaneous formations of. systems 1 and 3

The experiments shcw that it 1s possible to annul the direct -
towing resistance by placing the float 'in a suitable artificial
field of waves, and that the interference between divergents are as -
Important as between transverses, the latter having hitherto been
taken as the' sole basis for explaining the variations of resistance
at .constant speed observed on. floats with a variable cylindrical
portion

Sci. Abatr., 1926, abstr. 1220~

*679. Weinblum, G.: Wave Resistance end Its Practical Application.
© 2.V.D.I., vol.. 75, no. 6, Feb. 6, 1932, pp. 127=131.

Michellt's expression for wave resistance is quoted and the
physical assumptlons on which' it is based are recapitulated. A
nondimensional resistence coefficlent is defined, and its values,
when plotted against a nondimensional vslocity coefficlent, show -
merked oscillations. . Observed values plotted -on the same scale for
comparison show.much less marked oscillatiéns. The center of pres—
sure and distribution of pressure on a hydroplane surface are also
discussed. -

Fifteen references. are given.

s . X . .- . x - <.

Jour. R.A:S., June 1932, p. 475

(Ses alsc abstracts 888 and 905.). - - - | N
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680, Zeck, Howard: Hydrodynamic Lift Characteristics .of Three
© 1/10~8ize Models of Outboard Floats for the HK~1 Cargo
Flying Boat. NACA MR, Dept. Commerce, Aug. 19, 19Uk,

The hydrodynamic 1ift characteristics of three %a—size models

of outboard floate for the HR~1 cargo flying boat were determined
by tests in Langley tenk no. 1. Float 1 was basically & streamline
body with chines and a V~bottom planing surface added. Float 1-A
differed from Float 1 by the addition of a step nsar the stern.
Float 1-B differed from float 1 by the addition of a small cove
near the stern and breaker stripe along the sides of the floati.

The models were tested by towing them at constant speeds with flxed
values of trim and draft. The test runs at each constent spsed were
made by two procedures: first, by starting the run with the model
above the water and investigating several fixed draft conditions

in order of increasing draft; and second, by starting with the model
pubmerged and investigating the same draft conditions in order of
decreasing draft. A compariscn of the results of the tests indl-
cated that at inoreasing valuee of the draft, at specds from O to
20 feet per second, the hydrodynamic lifts of the three modelse wers
about tho same. For decreasing values of the draft at speeds from
8 to 20 feet per second and at drafis where the water.flowed over
the bow, the lifte of floats ) and 1-A were aboub the same, bub the
_1ift of floet 1-B wee considerably greater. At high speeds and
shallow drafis float 1-A produced the greatest 1ift.

681. Dawson, John R., and Drumwright, Arthur L,: Tenk Tests of
: Modifications of a Mocdel of the PBY-Type Outbeard Float -
NACA Model 104 Series, NACA MR, Bur. Aero., April 23, 19k1,

Teate were made in Langley tank no. 1 of a %—size model of a

PBY-type outboard float and several modifications to determine
whether the modifications would effect an incresse in the hydro—
dynamic 1ift of the float. It was found that when the model of
the basic form was immersed at certein speeds, it would fail to
emerge when the load was removed and would have to be lifted out.
It wvas eglso found that the type of strut used to support the modsl
influenced this hysterosis effsct that was observed on the float
to & ccnslderable degres.

General increases in the hydrodynamic 1lift were obtained by
the addition of horlzontal fins to the model, by modifylng the bow,
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by adding a step to the 'bottcm, and by providing hydrofolls beneath
the model.,

Unsteady Longitudinal Forces and Mcuments

682. Peck, W. C.:. Accelerations and Watér—Pressure Data Obtained
during Acceptance Trials with.X.PTBH—E Seaplane., NACA MR,
Bur. Aerc., Sept. 30, 1937. '

Rough—water accepbance trials were made with a Hall XPIBE-2
twin-float seaplane by the Experimental Division, Operations
Department of the Hempton Roads Naval Air Statlon. During these
trials, records were obtained of the accelerations and the distri-~
bution of the water loads on the forebodies of the floats. Maximum
water pressures were rysecorded near the bow and pressure historles
were obtained over the remaining portions of the forebodies.

The acceleration records lndicated that relatively severe
loading conditions were encountered during the rough-water trials

in waves ‘estimated to have been -1& feet from crest to trough. The

maximum accelerations recorded were b,.19g normal and O. é2g parallel
to the direction of the thrust axes. ', .

The water-pressure data indicated. that the peak of the maximum
pressures occurred slightly forward of midway between the bow and
the step. The date also indicated that despite epparent mutual.:
interference between the twin floats, the pressurcs generated were
practically the same on the inboard and outboard sides of the float
bottams. The pressure~history data indlcated that pressures greater
than 5 pounds per square inch usually lasted less then 0.02 second.

*683. Sydow, J.: Beanspruchungsmessungen am Flugboot Dornier
Wal (8t) bei Starts und Landungen im Seegang. Vergleich
der Ergebnisse mit denjenigen der Messungen am 10t Wal.
(Strain Measurements on an 8-Ton Dornier Wel Flying Boat
during Take-Offs and Landings in a Seaway. Comparison of
the Results with those of Messurements on a 10-Ton Wal).
FB No. 398, Z.W.B., May 26, 1936,

The stresses in the most importent structural parts of the
hull, stub wings, nacelles, and wing st:_ru‘bs of twyo Dornier Wal



13k S NACA BM No. L7J1h4

HYDRODYNAMICS -
Unsteady.Longitudinal Forces and Moments

flying boats (the 8-ton and the l0~ton Wal) were determined during
take~offes and landings in a seaway. ‘Author

#6384, Behrens, W.: Beanspruchungsmessungen am Zweischwimmerflugzeug
Ea 139 in Atlantikbetrieb (Stresses Occurring in the Twin
Float Aircraft Ha 139 in Transatlantic Traffic). FB No, 1135,
Z.W.B., .

Stress measurements were made on the float strubt connectlons
of the conatruction model He 139 used in transatlantic traffic by
Deutsche Luft—Hansa., The measurements gave data on the effect of
transatlantioc traffic on the atresses Introduced in the float
attachment struts. The maximum stresses occurring are ccmpared
with the stresses measured at the seaport, Travemiinde. Author

*685, 8ydov, J.: Beanspruchungemessungén an den Schwimmergestell—
: streben einer He 42 mit und ohne Schwimmerfederung (Stress
‘Measurements in the Float Struts of a He 42 with and
without Float Springs). UM No. 476, z.W.B.

Teke-offs and landings in rough seas wers made with a
He 42 seaplane, and the stresses in the float gear were measured,
In the first test series the gear was directly connected with the-
float; In the second series a shock-gbsorbing arrangement was
introduced betwsen the gear and the float. The atresses observed
in both cases were compared. By the intreoduction of spring arrange—
ment between the flcat and the gear, the usually lrrelevant. tension
gtresses were Increased, but the stresses in compression were
decreased by an average of 16 percent. Because of the disturbances
of the sea, the measursd values showed so great a dispersal that
the Indlcated values for the decrease of the compression stresses
are not very accurate. The theory gives approximately the same
results. . . : Author

*686. Ehring, and Sydow: Beangpruchungemessungen im Schwimmergestell
dee Zweischwimmerflugzeuges Heinkel He 114 V2 (Stress
Measurements in the Float Gear of the Twin~Float Seaplane
Heinkel He 11k Vv2). FB No. 1057, Z.W.B.

The stresdes in the struts of the float gear on & twin-float
seeplane of the type He ll% of the Ernst Heinkel Flugzeugwerke
were measured during take-offs and landings. for various wave condi-
tions in the Baltic Sea and North 8ea. For the hardest operational
conditions, buckling appeared in the monocoque construction of the

, 'l.lllllllllllb
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fuselage above the float gear connections as a conseguence of the
take—off and landing impacts. The float gear was nobt damaged;
however, by this test longitudinal forces were found in the front
strut. that were cohsiderably larger than the values calculated
according to the gxpected load for the most unfavorable cases of
jmpact. -Teking the éalculated bending moments into consideration,
dimensions were eelected for the struts that provided a high safe
buckling loed which in the front strut were only slightly exceeded
by the greatest longitudinal force measured. The.largest bending
momente measured in both struts only slightly exceeded the moments
calculated in advance for the unfavordble cases of impact and did
not differ greatly from the safe values. The strain distribution
for the strute of variable cross section, which was ascertaimed
according to the test, showed good agreement with the precalculation
of the manufacturer. Author

*687. Sydow, J.: Beanspruchungsmessungen: 1m.SchWimmergestell des
. Zweischwimmerflugzeugs Heinkel He 115, D-AKPS (Strain
‘Measurcments in the Float Lending Gear of the Twin Float
. Aircraft Heinkel He 115; D-AKPS). F¥B No. 1403, Z.W.B.,
. June 17, 1941, ) .

Strains in the struts of the float landing gear were measured
on a twin-float .aircraft of the .type He 115 of the Frnst Heinkel-
Flugzeugwerke during take—off;and landing under various sea condi-
tiong in the Baltic Sea’and the North Sea, Duriang =1l these experi-
ments the main struts possessed the required safety, ‘but -the safe
loads in the diagonal and fuselage struts were in part slightly
excesded., - - Author

%688, Ehring, H.. Beanspruchungsmessungen im Sdhwimmargestell des
Zwelschwimmer-und des Zentralschwimmerflugzeuge Arado 196 -
-(Strain Measurements in the Float Landing Geer of the Twin—
Float and Central-Float Airplanes Arado 196).. FB No. 959,
- ZW.B., Aug, 16, 1938.. : :

In connection with the testing of the Ar 196, of the Arado
Flugzeugwerke G.m.b.H. by the Erprobungsstells der Luftwaffe
Travemiinde the strains in the float landing gear struts at take—off
and landing were measured at sea. The stresses in the two float
landing gears wore compared with the calculated stresses and the
ultinate stresses. Both aircraft were subjected to sea tests to
gtresses up to the limits occurring in their usse. Author
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%689, Ehring: Beanspruchungsmessungen im Schwimmergestell einer
mit Sonderschwinmern ausgeristetsn He L2 (Measurement of
Stresses in the Float Goar of & He 42 Equipped with a
Single Float). UM No. hsh, Z.W.B.

Stress meagurements were made during landing on rough seé._
and on lce by aircraft equipped with a single float and provided
with shock-absorber suspension. The measurements showed uniform.
load in the most important strute of the float gear, Also during
teke—-off from ice, no high stresses are produced in the float.

Different load distribution was obaerved. during landing on ice :
than on water.’ Author

*690. Mewes: Beane muchungsmessungen im Schwimmergestell eines
Zwelschwimner Schulflugzeuges flir Binnengewasser (Strain
Measurcemonts in the Float Under-Carriage of & Twin—Float
Trainer Aircraft for Inland Waters). KB No. 8, Z.W.B.

‘Strain measurements at teke—off end landing were carried out.
The evaluation of the msasurements of the rellabllity of the
construction are given, The character of the landing shock forces
involved will be discussed in a later repoxt. Author

%691, Teichmann, and Schlimnz: Belastungsvorsuche mit einem '
Schwimmer sus Hydronalivm (Loeding Tests of a Hydronalium
' Float),. PB No. 308, Z.W.B,

In the loading cases investigated -~ impact on bow, step, and
stera ~ the ultimate strength was greater than the value specified.
The measured strains and the stresses computed therefrom, showed
appreclable deviations fram the theorgtical values., It is limpossible
to draw conclusions fram the data since they represent only a single
test on one cross section, Author

#692, Michaol: Bericht fiber die Nachprufung der Festigkelt des
Schwimergestelles des Flugzeuges D 2325, unter besonder
Berfickeichtigung der neursen Belastungsennalmevorschlige
(Réport of the Check of the Strength of the Float Strut~
work of the Aircraft D 2325 with Special Regard to Recent
Proposale for Assumed Loads) PB No. 30, Z.W.B.

An airplane accident in & landing run at sea led to a numerical
check of the strength of the float strutwork of the plane, On this
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occasion, an exa.mination wes to be made of the effect of recent
proposals upon the dimensions as compareé. with the presently
obtained assumed loads, The main cause was, with great probability,
an off-center bow impact, An error in the dimensions of the floats
could not be established,  Neither did the result of the buckling
test indicate under--dimensioning. Relative to the dasumed loads,
it can be inferred from the investigation of the accident thet the
presently postulated bow impact resulted in under—dimensioning.

The recent proposals Tor the assumed loads on the floats, used.in
the inves‘biga‘bion, were. found to be not ye’o in use. * . . Author

*693. Mewes , &nd Bekrens: Bestimung der Landestdsse fﬁr 2.

: Schwizmerrormen bel Starts und Landungen in Seegang -
SR (Jurkers Sehwimmer/DVL-Tinheitsschwimmer) (Determimation
of Lending Impacte for Two Float Shapes During Take~0ffy
and Landing on Rough Sea (Junkers Float and DVL Single
Float}). B No. 838, 2.W.B,, July 7, 1937.

Take-off and landing tests were made in rough water with
two Junkers seaplanss. During these tests sirain measurements
wore made on the float strubte. The seaplasnes were provided with
two different floats; one: float was the original Junkers float,
and the other was the replacement-float — the DVL single float,
The comparison of the measured stresses 'In the two seaplanes shows
that it 1s not possible to derive any definite advantages for one
float shape in regard to landing lmpacts. As a matter of fact, the
differences in stress produced by different piloting, and so forth,
are grea’cer than the differences produced By different float shapes.
S Author
*6914. Mewes, E.: Best:lmnung der Schwimnerstosse an eine Flugzeug
vem Arado Ar 66B (Determination of the Float Impacts cn
an Aircraft of the Type Arado Ar 66 B) PB No. 42, Z.W.B.

By means of strain -measuremente- in “the float struts, the
resultant impact forces are determinsd as to-magnitude, dlrection,
and positien. Using these fqgces, the results of the measursments
are to be compared with the assumed loads., A complete critical
examination of the strength specifioations is not possible as yet
on the basis of these stud.ies. _ . © . Awuthor
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*695. Behrens, W.: Bestimmung der Stosskr#ifte an einer He
60 mit engeitig gekielten Schwimmern (Determination of
the Impact Forces on a Re 60 with Unsymstrical Floats).
FB No. 882, z.W.B., Nov. 11, 1937. _

A full-scale- pair of unsymmetrical floats hes been produced
by the Kieler Loichtbau G.m.p.H. for the aircraft ‘model He 60 .
according to a design developed by the DVL on the basie of model,
tegts. The full-scale float has been tested at sea, *In corder to
control the landing characteristica of a seaplane egquipped witp
such floats, strain measurements have been carried out on the
different struts of the float structure. These strain msasurements
were intended to also. provide data for the maximum loads permissible
for 'seaplanes eguipped with such floats.. . . Author

*696. Behrens, W.: Durchfederungsmessungen am gefederten
Schwimmergestell eines Zweichwimmerflugzeugs He 42 bel
Landungen im Wasser und auf Eis (Lahding Tests of a
‘Spring-Provided Float Bracing of a Twin-Flcet He 42 Sea-

,:fplane on Water and on Ice).- UM No. 528 Z.W.B

. The deflections that occurred in resiliently’attached special
‘floats ofi'a.He 42 seaplane, during landing on water and on ice,
_.Were measured. By simultaneously measuring the deflecticns at
several points of attachment of the float bracing, the magnitude
.. and location of the vertical component of the resultant impact

force could be ascertainéd. The lateral.forces could be determined
 from a one-float landing on ice. Basically different deflections

. ,are obtained in landing on ice than on water. The deflection along-

the normal axls decreages appreciably, whereas the transverse
- deflections, hardly npticeable -when landing on water, increase
extraordinarily for ice landings. - Author

*697 Weible, . A.: Der Eindringwiderstand von.Korpern mit
" verschiedenen Kopfformen bei senkrechtem Aufschlag auf
Wasser (The Petietration Registance of Bodies with Various
Head Forms in Verticel Impact Upon Water). UM No. 4541,
Z.W.B., Aug. 1943, :

Camputations are made to gain a conception of the arder of
magnitude of the path of bodies with variocus head forme. The
computations are based on results of the Investligations of Wagner
and Schmieden and are coampared with measurements of. the penetration
resistance by Watsnabe and Ma jer. Author
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*698 Sydow, J.¢ Eine einfachs Me'bhoda zur Bsst:lmnung der
reduzierten Masse bel Landestdssen von Seeflugzeugen (A
Simple Method for Determining the Reduced Mass in Landing
.. Impacts of Seaplanes) F.B No. 233, Z W B .

in ccmputing the” impact’ feroes in lana.ing of landplanas or
seaplanes, - the magnitude of the reduced massa. isg determined for
various load cases., Hitherto this required a relatively large
amount- of graphical and numericel computations. The present report
shows how the mass reduction fdétor can be determined by use of
graphe and a simple canputation. . — L Author

L

*699. Behrens s War Erprobung eines MaximaL—Eeschleunigungsmessers
von Langer-Thome zur Messung der bel Start und Landung
von Seeflugzeugen aufiretenden Stossbeschleunigungen *
(Testing of & Langer-Thome Maximum Acceleration Meter for
the Measurement of the Impact Accelerations’ Occlitring =~
.During Take~Off and Landing of Seaplanes). FB No. 1534,
.W B., Aug. 28, 1911-1'.‘

. With a set of Langer—Thane maximum acceleration meters. at the
. ceénter of gravity end 1n the floats, the impact accelerations. during
take—off and landihg of a two-float .aircraft are measured, The
experiment demons'brates the fitness of the accsleration meter for
the measurement -of lmpact accelerations on seaplanes. _' Aut.hor
*700 Ehring. Haufigkeltsauswertung von Dehnungsmessungen pum
Vergleich der Beanspruchungen im Schwimuergestell des
. Baumusters Ar 196 beim Einsatz mit normal und mit
unsymmetrisch gekiselten Schwimmern (Averaging, of Test
-Resu].ts in Expansion Measurements for Comparison of the
Stresses in the Float Gear of the Model Ar 196 when Using
. . DNormal Floats end when Using Unsymuetrically Keeled Floats).
I .*Reps. No. Bf 311/1, 311/2, end 311/3, Inst. filr Seeflugw.
- der DVL,, March'igha.
o : .

. Based on “Ehe' averaging of test results 5. the forces and moments
measured in the main s‘bruts of the fioat gear at take—off ‘and
landing are campared for two-twin—Float.seaplanes of’ the type Ar 196
which were provided with unsymmetrically - and with normally
{symmetrically) — keeled floats.,

The questlons arising .in. the course of the averaging of the
test rosults are treated in detdil; suggestions are mede for
simplifications of such measuremen'bs and evaluations. Author
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#701. Mewes, E.: Die Hschstdahnungen im Schwimmergestell desn
Zentralschwimmerflugzeuges Vought-"Courior” (Maximum
Elongation in the Float Gear of the Single Float Aircraf‘b
chght Courier). PB No. 309, .W.B.

Take—cffs and landings were made with a single-float qircraft
Vought Courier on seas of different roughness, wilth roughness index
up to two. On all stresmlined struts and streamlined wires of the
gear cohnecting the main float with the fuselage, the deformations
were recorded. The maximum elongations indicative of the strength
of the goer are evaluated and compared with the calculated ultimate
strength, By means of small alteraticns an exceptionally strong
geexr for the main float can be made. During tests there appeaved,
for certain specific conditions, game unfavorable charactoristics
of the airplane, and these regtricted full utilization of the
strength of the gear. Author

T02. Plerson, J., D.: JEM~l — Landing Impact Characteristlcs from
Model Teasts, NACA ARR No. 5LO3, 1946,

An investigation to dotermine the impact and trimming charac—
teristics of the Martin JRM-1 flying boat by tests of'a_%a--size

model at Stevens Institute of Techiology ls described. The teste
vere made by landing the model at several trims in waves of various
sizes, and reccrding ths impact acceleratliona at the center of
gravlty and bow, and the variation ia tyrim during and after impact.
Most of the tests were mede at oneforward speed and one sinking
apeeﬂ..

The average peak acceleretion .of the center of gravity increased
with increasing vave height, end was practically unaffected by
wvave lengti, irim at contact, center-of-gravity position, and
pitching noment of inertia. The peak angular acceleration increased
with increasing wave helght and length, and increased with decreasing
trim. The longltudinal position of the hull with respsct to the
wave at the time of contact had a'large influence on accelerations
at the centér of gravity and bow, end on the angulsr accelsration.
The variation of trim during and after Impact was mainly a fundtion
of the trim at contect, lncreased with the wave helght, and was &
minimum et & contact trim of about 5°.
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703. Peck, Williem C.,: Maximum Water Pressuvre &nd Accelerations
on a J2F-1l Amphibian during Rough-Water Acceptance Trials,
NACA MB, BL‘r. AGI'O., NO?. 118, 19360

Meagurements .were taken of. the longitudinal and normal accelera—
tions (with respect to body axes) and the water pressures on the
forebody of the hull of the Grumman J2F-1 amphibian during rough—
water acceptance trials in the vicinity of the Hampion Roads Neval
Air Station. A normal scceleration of 4.2g accompanied by a longi-
tudinal deceleration of 1.55g was encountered in & landing on & -
sea with woves about 4 feet high and a head wind of about 18 knots.
During thie landing a structurael failure occurred in the forebody
despite the reinforcemernt of the hull by six longitudinal stifféners.

After further reinfbrcement of the forebody by replacing the 33-;-inch

hull covering with -é—inch covering, the amphibian successfully

wlthstood a seriss of tests wherein a- normal acceleration of 3.8g
and & longltudinal deceleration of 0.75g were encountored., A .
comparison of the water pressures and the acceleration data showed
that both the positive and the negative pressure must be considored
in order to reslize a rough estimation. of the sffect of the loads
on the whole amphibian.

T04. Peck, W. C.. Meximum Wator Pressures and. Accelerations on
the X0SU-1l Seaplane during Acceptance Trials,. NACA MR,
Bur, Aero., Sept. 20, 1937.

Rough-water acceptance trials were made with a Vought XO0SU-1
float seaplane by the Experimental Divigion of the Operations
Department, Hampton Roads Naval Air Station. During these trials,
records of the magnitudes and the distribution of the loads imposed
in lendings and teke~offs were obbalned in bthe form of accelerstions
of the meaplane as a whole and. the maximum wvater pressure generated
at several locatioris on the forebody of. the float. The maximum
accelerations recorded during the rough-water trials (wave height

approximate];y al feet) were 3. l(-g parallel ‘to the normal axis and '

0.28¢ parallel to the longitudinal axis of the seaplane. The magni-"
tudes of the component accelerations attributable to the hydrodynamic
forces were estimated to be 2.55g and 0.1l6g, respectively. The
' maximum wvater pressures recorded during the rough-water acceptance
triale occurred in the neighborhood of the keel at the step. 'These
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presasures were in excess of 40 pounds per square inch. Pressure
history records taken during the semismooth water trials indicated
that maximm pressures were of very short duration,

T705. Parks, John, Murphy, Maude A,, end Irwin, Ruth L.: Model PBM-3 ~
Moagurement of Load Factors during Flight and Water Maneuvers.
Eng. Rep. No, 1785, GLM, April 1943.

Acceleration and strsse measurements made during normal take-offs
and landings, dive pull~outs and stalls, and rough-water take-~offs
and lendings on the PBM-3 flying boat have been summarized. In all
cages, the accelerations measured during take-offs in calm water
were very small, varying between O and 2g. The hull, from bow to
sternpost, reacted to landing shocks as & samirigid body; the
acceleration in this region being essentlally linear, The tail
ccone underwent a complex variation in acceleration, with a definite
time lag (e.pproximately 0.03 second) between a peak landing shock
at the step or nose and the corresponding peak shock at the tail,
Wing-<tip accelerations as high as 12g were recorded during several
rough-water landings and take—~offs with the variation along the
span proportional to tho deflection shapes of the f£lrst and second
symmetriocal bending nodes of the wing.

706, Paine, Joseph P., Murphy, Meuds A., and Irwin, Ruth Lee:
. Model XFB2M-l and XPB2M~1R -~ Acceleration Measurements.
Rep. No. 189k, GIM, Jan, 194k,

The results obtained from an acceleratlion~measurements progrem
on the "Mars" airplane performed between December 1041 and -
September 1543 are summarized. The measurements covered air: and
water maneuvers normally performed in the flight teste and demon-—
strations of this type of airplane. The vertical accelerations
acting on the hull were within design limitations, but the negative
angular accelerations exceeded the design limit in several casges -
on the XPB2M-l version, Upocn removal of the "hook" on the second
step, thes angular accelerations were decreased to normal values.
Curves of the acceleration distributions along the hull of both .
the XPB2M--l and the XPB2M-1R are shown. The accelerations acting
on the wing tip and stabilizer tip were larger than thoge on the
center of gravity and tail of the hull, respectively, but were not
excessive at any time, No rough-water maneuvers were made; consge~—
quently, the magnitudes of the acceleraticne acting on the airplane
under such conditions are not lmown, Plots of acceleration distri-
butions throughout the hull, time histories of landings, and
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statistical plots have been made to present the date in the 'simplest
manner. The resulis have been compared with teste under similar
conditions on the PBM-3 airplane. A forced-—frequgncy survey of the
wing in flight was made and gave good resulis in, the variation of
the frequency—response curve, damping coefficient, and torsional
frequency. ~There was no indication of any approach to a flubtter
instability in the airspeed range covered (0 ’oo 200 mph indicated
airspeed).

*707. Anon.: Neogot om Islanding med Flottorflygplen (Landiné on
Ice with Pontoon Equipped Plane). Flygning, vol. 8,
né 6-fJune 1930, pp. 128—129 -

s Brief analysis of Porces induced. by landing shock and not.es
on strength of float structure.

"Eng. Ind., 1930, p. 1573

*708, Spaek, G.: Om flottdrer for sjoflygplan med sdrskild tenke
pe vers mordisks f¥rhallanden (Seaplane Floats with Special
Reference to Northern Conditions). Teknisk Tidekrift
(AllmEnna Avdelningen), vol. 5'(, no. 28 July 16, 1927,
Pp: 237-240. .. .

Coments on various conditions hydréplane has to meét in taking
off and in landing; importance of geaworthinesss and capability of
mansuvering on water; reésistance to shocks; repairs ‘and, maﬁerials
best sulted therefor. ESee also Ing. Vet. Akad. (S‘bockholm), no. T,
1927, pp. 21~33.] . - -

Eng. Ind., 1927, p. 728 and 1928, p. 1'659

709. Bennon, M., Weiss, D., and Morrel, J. S.: Rough Water Landing
Tests of Model SC-1 Airplane #35298 ~ Instrumentation of.
Rep. TED No. NAM 2464, Part I. Neval Alf Experimental
Station, Dec. 18, 194k.’ T : T

Two series of six landings esich were made with model SC~1 air-
plane no. 35298 at NAS, Patuxent River on Aug. 24, 1944 and
Oct. 21, 194k, The first series of landings was made in insuffi-
ciently rough water (3 to 4 £t), but the second series of landings
was made in a ses Judged by the NAS personnsel to be adequately rough
(3 to 5 £t). This part describeg the instrumentation, interprets
the acceleration data, and pressénts the “lgboratory strain-gage
data,
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During the test of October.2l, a peak center of gravity normal
acceleration of 4.5g was recorded with a pitching acceleretion.of

18.7 radians per second® (computed) occurring ‘simultaneously. In
the earlier teste of August 2k, & peak center—of-gravity normal
acceleration of 6.6g was recorded but the psak acceleration was

of relatively shorter duration. The computed pitching acceleratiocn

vas 20.8 radians per second?.

The pitching accelerations wsre computed from the responses of
two normal accelercmeters and agree very well with the values
recorded directly by ean experimental angular accelerameter devoloped
at NAES, These latter values, howsever, were baged on a laboratory
calibration at 0.77 cycle per second. Since the pitching accelera—
tions during landing cccurred at a frequency of 8 cycles per second,
e consideration of the dynamic characteristics of this instrument
indicaetes that its readings are too low by approximately 14 percent.
From these facts, i1t is considered that the pitching accelerations
camputed from the normal accelerations are also too low by approxi-

.mately this amount, due, presumably, to bending of the fuselage.

710. Morrel, J. 8.: Rough Water Loads on Model SC-l Airplane ~
Laboratory Calibration and Servicé Landing Loads.
Rep. TED No., NAM 2464, Part II, Navael Air Experimental
Station, Mar. 2, 1945.

The  laboratory calibration of the gtraln gages used in
determining the water loads on a Curtiss SC-l seaplane during
rough-water landings (abstract 709) is described in detail, and
the method of calculating the loads on the main float from the
strain-gage readings is given. The agreement between the calculated
loads and the linear accslerations was gqualitatively good, except
for vertical loads and accelerations where the calculsted vertical
load was consigtantly about 100 percent greater than the corre~
sponding vertical aocceleration indicated. The pitching acceleraw
tions obtained from memsuremente of angular acceleration, from
correlated measurements of normal acceleration at the center of
gravity and tail, and from calculated loads and maments were in
good agreement.
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71l. Hathawvay, Melvin E.: Rough-Water Tests of an XPBS-l Flying
Boat, Bureau Project. No. 3506. NACA MR, B.ul'. Aero.;
Nov, 22, 1939.

The results of measurements of hull loads and stresses made
during two rough-water landings of a Sikorsky XEBS-l flying boat
at a gross weight of approximately 40,000 pounds are presented in
the form of time-history plovs of trim,’ air and water spéed,
bottom pressures at 22 stations, stringer ‘stresses 2t eight stations,
and accelerations measured near the center of gravity, at the bow,
and near the-outer engine ‘hacelles, ' The waves were. estimated. to 'be
from 3 to 4 feet high. During the second apd more severe landing,
gtructural fallures occurred. at the 1n'board engine mounts and at’;
the bow.

When the bow was immersed simultaneously with the step, the .
pressures at the bow were the sams as or greater than those at’ the
step. ILarge angular end linear ccmponenta of accelsration accurred
simultaneocusly, both when tho impact occurred over the whole fore—
body bottom and when the impact cecurred primerily at the bow. The
local fallure of the hull near the bow was probably caused by a .
high average pressure extending over & large ares and associated
with a peak pressuro of about the 'dynamic pressure  (about 50 pounds
per squars inch)., The fallure of the engine mounts was attributed
to the effect of a large angular acceleration superposed upon that,
of a moderately large lineary accelera.tion at the center of gravity.
From the nature of the impact in the ‘severe landing, it is con~
sidersed that loads imposed in rougher water would not have been
greater than those 1mpoeed in this landing. .
*71-2. Mewes, E.. Seefahigkeit elnes ZweiechwﬂmerflugZeugs.

" Teilbericht: Stosskraftbestimmungen im Schwimmwerk

e (Seaworthiness of a Twin-Flost Seaplans. Partial Report:.
! ,.:‘--. Determination of Dynamic Loade 1n the Flotation Gear),
“FB No. 339, .W.B. . ) -

< Stress meaeurements wore nmade on the float struts and impact
pressure meagurements were made at various points on the bottom of
a float during various take—offs and landings,. The transmitted
forces. Wers "dstermined by DVL strein gages with scratch stylus on
all und.ei-carriage struts attached. to the floats. . , Author
T\ . .

. .
PR 3
[ B . LT
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713. Anon.: Shock Absorbers for Flying Boata. Aviation, vol. 19,
no. 13, Sept. 28, 1925, pp. 386-387.

The liability of seaplane floats and hulls to fallure aes e
result of the impact of landing and high-speed taxying in a rough
sea is discussed. The hulls designed by Linton Hope (abstract 451)
were of flexible construction to abeorv landing shocks. Tests were
made during World War I by the British of & bull with the forebody
planing bottom hinged to the hull at the bow and supported by
coampression springes near the step. The results were not entirely
satisfactory. A more satisfactory hull shock absorber was in the
form of a series of individual cantilever alats each extending
ecross the hull and fastened to the hull at the leading edges of
the slats.

*714, Hubrich, C.: Spennungsmessungen an einem Schwimmergestell —
(Strain Measurements on a Float Gear). ¥B No. 76, Z.W.B. }

The strains 4n the float gear appearing on several models at
take—off and lanp.ing in various wave conditions were measured. The
gtrain meagurements form a part of a program to establish new
loading criterions. The test resulis are complled in tables and
ccmpared with calcu.lated values. Author

*T715, Sydow, J.: Spannungsmessungen an elnen lO0t—-Flugboot bei
Starts in Seegang (Stress Measurements on a 10-Ton Flying
Boat for Sea Take-0ff). PB No. 393, Z.W.B.

Take—offs and landings of a 10-ton flying boat were made on
the Potenitzer Wisek near Travemiinde, in the Bay of Liibeck, and in
the North Soa, and the stressea at various places in the structure
were measured. On long waves (estimated roughness of the sea 3),
the sdfe load limits reached in the weakest members were determined
by the measuring instruments. On short, steep waves (estimated
roughneas of the sea 2), one part of the strut between the keel
and engine support of 'bhe front transverse frame exceeded the safe
load 1limit. Author

*716, Bocciua, W.: Stosskraftermittiungen auf Grund der Festigke it
des’ Schwimmergestells (Deteérmination of Force of Impact
on the Bagis of the Strength of the Float Undercarriage).
FB No. 358, Z.W.B.

For the purpose of establishing & basls for new load assumpticme
on float structures the highest permisgible impact forces were



NACA RM No. L7JLk - AR _, T

HEYDRODYNAMICS -
Unsteady Longlitudinal Forces and Moments

determined on the basis of the arrangement and the dimensiong of
the float undercarrisge. The impact forces wers subdivided into
symmetrical, asymmetrical, and lateral impacts. The inertia forces
which are created by the impact and are derived from the airplans,
which is assumed to be rigid, and the 1lift and weight forces of

the condition of flight are taken into .consideration. In the
diagrams, the impact forces for a factor. of safety of 1.55 and the
infiuence lihes for the strut stresses created By & unit lmpact
force are plot'bed. against the length of .the Tloat. Strength and
calculation values are tabula'bed _ . Author

'*71"{ Kart.veli, o3 Stress Analysis of Flying Boat Hulls.' AViat.ion
Engineering, vol. 6, no. 6, June 1932, pp. 9—13, 33.

Determination of external loads; flying, wave loading, and
landing conditions in accordance with Department o:L’ Commerce
) req_uirements.

Ei‘lg. Ind., 1932, p. 1166

'718 "Hathaway, M. E.: Typical Pressure, Stress, and Acceleration
R Measurements -on an XPBS-1 Flying Boat, ' Bureau Project
No. 3506. NACA MR, Bur. Asro., Aug. 26, 194l.

Same of the resulbs of measurements of pressurses, stringer

-. .Btresses, and accelerations-cbtained during take—offs and landings
-in smodth water and landings in rough water of a Sikorsky XPBS—1

flying boat are presented in the form of: maximum pressures,

stringer stresseg, and accelerations plotted against Ianding speed,

trim, and velocity normal to the keel; time~history plots of trim,

. eirspeed, water spsed, ant accelerations; and plots of the distribu—~

tion of maximum pressures and siringer stresses over the hull
bottom. (See also abstract 71l.) -

The data substantiates and extends bhose cbtained with bthe
P2Y¥-3 (abestracts732 and 733). The impact loads increased with the
square of the landing speed and increased rapidly with 'trim. There
appears to be little Justification for the present reduction of
deslgn loads towards the bow and chines. A deep, sharp bow might
permit such reduction in bottom loads at the bow and keep- the
angular accelerations down Lo safe values.
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*719..Sydow, J.t Untersuchung der Festigkelt eines Schwimmergestells
(Investigation of the Strength of a Floa'b Gear) B _;{o_., 459,
Z.W.B. . Lo
Take—offs and landings n reugh sea  are made with a seaplane
The sitresses occurring in the Iloat gear are measured with. a scratch
strain gage and compared with the buckling stresses.' Twice the
undercarriage was damaged; as was to.be expected on-a statically
indeterminate system, several jiembers failed simultanecusly.. .Only
one strut buckled in the middle., In other cases the ball head the
connecting bolts, and the fuselage fitting, or, bage of the strut
were damaged,. After several members in the undercarriage were
strengthened, the strength was abéut equal in all parts of the
undercarriage, at least as far as could be determined from the few
tests made, High stresses in landing and take—off occurred as soon
as a sed roughness of 3 was. raached ) :_3 o _-Author

*720. Sydow, J.: Die Wirking einer Feder im.Schwimmergeatall apf’
die St¥sse beim Starten und Landen (Spring Acticn in Float
Gear and 1tes Effect on Impact during Take~Off and Landing).
¥B No, 12&9/1, z.W.B.

In order to. examine the. action of springs built 1nto the float
bracing, tests were made during teke~off and-landing -on rough sea
with the FW 62 equipped as a single~float aircraft or as a two—
float aircraft. Spring tension whe chabged hetween tests. The
tests demonstrated that only very soft springs with conaiderable
deflections gave satisfactory results.’ . Author

' (See also abstracts 608, 727, 732, 733, and 829.)

Ungteady Longitudinal’Forces-and Mcments -~ Resistance

(See abetracts 669 and 673.) °
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T2, Krepa, R, Lt Experimental Investigation of Impac't in Landing
~» . ‘on Water. NACA TM No. 1046, 1943, . - ..
Theoret.:l.cal ccmputations by:Wagner and other authors on the
impact ‘phérdmenon are corrolated and compared with actual test
results. To make such a ccmparison more significant the experi-
nental work was carried out under conditions which adhored as
c¢laosely as possible fo the assmnp'bionsv of usual impact theory.

Idealized bodles fbr which the associated mass can be calculated.
‘exactly are dropped verticédlly-into the water and the impact forces
-are measured. .The results obtained aro in disagreement in several
cases with the computed values. This disagreement is shown to bo
at least partially due to the theoretical agsumptlion thal - the

* process is that of an ideal impact which goes on in an 1nfinitesima].
period of time, If the eq_ua'bions of motion are changed to allow
. for momentary imnersion of the body, the computed values- are con~
. 8iderably improved.. This change from an impact process to &n
. immersion process involves. the Inclusions of the weight of the
- body, the hydrostatic forces, and the resist&nce of ths water in
the equation of motion. i
722. Stout » Ernest Gt "Landing Analyses for Flying Boats and
-_.-‘ Seap].azlesq — PaI"b II- A.Viati_on, VOl. ,‘['h', D.O. ll, NO‘V. 19,*5,
“ DP. 1#0—146 : "

A photographic method is proposed to replace the expensive and
complex method of using acceleromoter units in the-hull, The
translational and angular displacements are debermined by descrip—
tilve geometry and the curves are differentiated with regpect to
time to obtain velocities and accelerations.

A method is proposed for determiniﬁg landing accelerations in
& hull from planing and buoyancy data. The trim is assumed to
remain constant vntil maximum deceleration is obtained. The
decelerating force at each instant, dynamic plus buoyant 1ift, is
calculated and the drafts resulting from the unbalanced forces are
found by integration, The accelerations are determined from the
decelerating force and the moving mass,
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723+ Richardsen, E. G.i -Measurements of Impact Forces on Water of
a Sphere. Rep. No. HfArm/Res. 29, Britisi M.A.E.E.,
June 19)“‘5'

A sphere was dropped verticall.y onto 'a ‘water surface and time
histories of acceleration were obtained by meansg of a ‘condenser— -
Lype accelercamster in the ‘sphere and from motion—picture records
(at about 2000 framese per second) of the fall of the sphere. Tho
curves of acceleration as a function of time were converted to-
curves of accelération as a function of draft for a more direct
ccmparison with the theory. - The experimental results agreed well
with ven KArmén!s theory for impact (see abstract 93) at leaat up
to the 1nstant of maxi:mum acceleration, X

o 72h Mayo, Wilbur L.: ‘I‘heoretical and Experimen‘c.al Dynamic L
for & Priamatic Float Having an Angle of. Dead. Rise 22
WACA'RB No. L‘jFl‘j, 19&5 ST
*-An application of a modified hydrodynamic mpaot ’oheor’y s
preserited, 'Plots-ave given from which the maximm load, the t:lmb’ to
reach meximm losd, and the variation of load with time may 'be

obtained for:a prismatic f.‘l.oat, of 22% angle of dead rise for d.if—-

"'ferent combinations of flight—path angle, trim, weight, veloci'by,

and fluld demsity. The curves cover the range of trim, Fflight-

., path angle, and weight~velocity relationship for conventional air-
'planes. Test data-obtained in the.Langley impact basin are pro—
sented -and- are used to ea‘bablish cthe, valldity of the theotetical

curves. S .

-

- - .-

Ce

(Sp_g also abstract 5hh.)
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725. Ahon.:' Side Load on Boat' Sééplaneé. ;f_xircraft i&_._i:c_'wor'_thiness
Section Rep. No. 3, CAA,; '1939.

Although sids-load conditions are required for landplanes and
for Float seaplanes, there are no such regquirements for flying
boats. In a landing with side drift, & lateral water load 1s build
up on the hull bottam or lower portion of the hull side that imposes
a rolling acceleration on the airplane, 'The loads set up may be
critical for bulkheads or wing fittings. .

By assuming that the preesure on one side of ‘the keel is the
same a8 in the symmetrical step-landing condition while that on
the other side ls reduced to one—half the step-landing value and

by assuming a dead-xrise angle of 223= s it was found that the total
vertical load is reduced to ’chree—quar‘bers of ths step—-landing value,

while the side load varies from sbout 10 to 23 percent of the
vertical load required for a symmetrical step landing,

. Steady Lateral Forces and Mcmente — Heeling Mament

(See abstracts 511 and T26.)

Bteady Lateral Forces and Mcoments — Yawing Moment

(See abstracts 756 énd 795, )



152 ¥ NACA RM No. L7J14

HYDRODYNAMICS
Unsteady Latersl Forces and Moments -~ Heeling Moment

726. Hutchinson, J. L.t Trials of Model Shetland Floats on Saro 37.
"Rep. No., H/Res/L77, British M.A.E.E,, July 7, LGhk.

Trial tests were made of é-}:r—-scale models of the Shetland

auxiliery floats fitted to a Saroc 37 airplane. Water handling
teats. vers mads under rough-sea conditions with winds up to :
28 miles per hour which covered taxXying across wind and turning = . -
down wind. The maximum sefe cross wind was determined and compared '~
with a calculeted value, The agreecment between the two maximum
values tended to corroborate the method of calculation used..

(See also Rep. No. H/Ree/153 British M.A.E.E,)

Forces and Momenis — Pressure Distributions

*727, Sydow, J.: DBeanspruchungemessungen an einem Flugboot bei
Start und Landung im Seegang (Strain Measurements on a
Flying Boat During Take-Off and Landing on & Rough Sea)
FB No. 1402, ZW.B., June 17, 1ghl..

The pressure on the bobttan of the hull and the stresses in
individual parts of a flying boat were measured during take—off: -
and landing on rough sea. The measurement gives magnitude and
distribution of the pressure on the bottom of the boat. From
these mesagurements, conclusions can be drawn as to the safety of the
whole construction, and the basis for construction specificatizngﬁ

uthor
#7128, Sydow, J.: Der Bodendruck beim Starten und Landen von
Seeflugzeugen nach Versuch und Rechnung (The Bottom Pree—
sure at Take-Off and Landing of Seaplanes According to .
Experiment and Calculation). ¥B No. 1592, Z.W.B,
Reprint from Jahrb, 1941 der deutschen Luftfahrtforschung,
pp. 1398-1403 with additional figures and tables,

Tests were carried out on several aircraft to determine the
megnitude and distribution of the bottom pressure at take-off and
landing on the sea. Author
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729, Baker, G. S., and Keary, E. M.: Experiments with Full-Sized.-
Machines. Second Series. R. & M. No. 683, British ACA,
Sept. 1920, . , o :

Tests were made with an F.3 and an H.1l6 flying boat to deterw
mine the max:[mm pressurss on the forebody bottem when taxying and - *
landing. The gross welghts during the tests weve from 10,600 to  .:
11,600 pounds. Landing speeds of 50.to 55 knots were mormal for i
the two flying boats., The pressures wers measured by spring-— .
loaded plungers arranged to break an electrical circuit when the.
force of the water on the plunger exceeded the force of the spr:‘-nsr‘

The maximzm pressures were greater while taxying in rough
wvater than in smooth, and were greater when the flying boat was
porpoising -than when it was running steadily. Greater pressures.
were obtained in areas near the Pree-water surface than .in more
submerged areas. An appreciable pressure was measured at the bow
at low speeds only. Landings at high speeds in rough water pro—
duced, the greatest pressures, gbout 8.7 pounds-psr square inch.. :
These pressures were localized snd occurred near the middle of the:’
forebody. During stalled landings the pressures were greatest
near the step. It is concluded that an averege pressure .of .
about 6.3 pounds per sguare inch should be acceptable for general
structure .design, and about 8.2 .pounds .per square inch for local
structure. d.esign The bow rarely experienced pressures greater
than 4,0 pounds per square inch.

730. Shanley, F. R.: Hull Water Loading Requirements. Alrcraft
Alrworthiness Section Rep. No. 12, CAA, Sepht. 1939.

The comtinued increese in size and speed of flying boats
mekes it desirable for specifications used in hull design to .
prqperly provide for all types of water loading without requiring .
any excess weight. Local pressurss, used for designing bobttom ’
plating and stringers; distributed pressures, used for designing
crogs frames and keels; and step, bow, and stern landing loads,
used for designing the hull structure and other parts of the flying
boat are discussed (see abstract 725 for side loading conditions).
The maximum local pressure 1ls assumed to vary as the square of the
landing speed, and a lengthwise variation of local pressure is i\ .-
suggested. Numerical values. of ‘the various design factors arée
suggested but the final values should be the result of experisnce,
tests, and various practical considerations.

. - bl &% .l ‘ " ‘-‘- .- .
S L. T L TR 3
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731, Anon.: P.S5 Flying Boat N.86,. Impact Tests  (Experimentd with
Full Size Machines. Third Series). R. &. M. No. 926
British ARC, April 192k,

Tests were made to determine the distributicon of pressure on
the forsbody bottom of a P.5 flying boat when taxying and: landing.
These tests foim & continuation of those.reported in abstract 729"
It was found that the greatest preesures that occurred frequently
were about 0.5, 3.1, and 3.7 pounds per square inch on the ferward,
middle, and aft third of the forebody, respectively. The maximun
pressure recorded was 4.65 pounds per sguare inch. These values
are gbout one~half of those reported in abstract 729, and the
difference is attributed to the eh.ape of the plamng bottom.

T32. Burke 'y Walter F.: Preliminary Report on Scawe Bottoam Presaures-
.armd Strain Measurements on the Hull of & ?2‘!—-3 Flying Boat.
NAGA MR, Bur. Aero., Oct. 24, 1938, g

Tests were mad.e on the P2Y¥-3 flying boat to detemine (l) tho
distribution of bottom pressures and resulting hull stresses during
landings and take—offs under a variety of loading and operating’
conditicns and (2) the accelerations at various locations in the
structure, principally at the tail and in the neighborhood of hea‘vy
concentrations of load, such az engine nacelles and wing gae t.anke..
It was desired to obtain an "impact factor” which would signify the
ratio of the stresses that occur during landing and take—off to- '
those that exist during steady plening. As the instruments did not
give sufficlent accuracy, smooth-water landings were uded as ‘& basis
for comparison. ’ Landings wore made on smooth water with two
extremes of loading; light load with Just sufficient fuel to operate,
eafely (17,310 pounds), and in the maximum overload: condition’ '
(25,906 pounds). Landings and take-offs were.mede in-approximately
the lightly loaded condition in various seas including- gmooth water,
choppy sea, and in the presence of moderate swells.  No tests were
made in the mex:lmum overload. condition in rough water. '

The 1nstrumentatien is described and a few of the records are "
described 1n d.ete.:!.l. . N
733. Eathaway, M, E.¢ Second Repbrt on Bot'bmn Preeeure e.na Strain
Measurements on the Hull'of a P2¥-—3 Flying .'Boat. NACA MR,
BUJ.‘- AQI‘O., April 17, 192"05 \ o . ]
The reeul’cs of teats of the P2Y--3 fly:lng boat deecribed in
abstract 732 are presented in summary form. The resulte show the



L)

NAGA RM No:; L7J1h . e 155

HYDRODYNAMICS ’
Forces and Moments -~ Pressure Distributions

relationship of mxinmm pressure,. maximum stringer stress, &nd
acceleration to La.nding ‘speed, trim, and beam loeding for various
types of teke—offs &nd landings in smooth and rough water,

- Ne exact conclusions were drawn but, in general, ‘4t was sHown
that with a constant. trim the maximum pressures and maximum- stringsr
stregses varied as the square of the landing speed. No apprecisble
reduction in elther pressure or stress was evident near the bow ‘or
chine. The maximum pressures recorded at any given landing speed
appeared to have ag an ypper- 1imit the dynamic pressure of the -
water corresponding to that speed. ‘plus an iIncrement dus to wave
motion. For & given landiiig speed in smooth water; both maximum -
pressures and maximum stringer stresses de;panded to a grea.t extent
upon the trim of the hull -

*73’4- Mewes 3 E.. ‘I‘hooretische Untersuchung Ybexr’ d.:le StoBBkrﬁfte
und die Druckvertell vor der Stufe fiir zwel Bodenfomen

e - Yon Flugbootprojekten (Theoreticel Investigation ¢n klte

co e ﬁyna.mic J.oads and Pressure Distribution in Front '« the
Step of Two Hull Botton Shapes) B No. 192, .W.B.-- R

. The possible bottcm pressures in :t‘ront of the step were

calculated for twg seaplane projectes. It was intended to z'aplace R

the equations of the pressure distribution by simpler approx:ma.ting

laws which should permit a faster determination of the pressures-
and gtill. give approximately the seme stresses as the exhaustive-
presgure—-distridbution laws sccording to Wagner, In this procedure

it was found that contradictions occur in the theoretical pressure: -

calculation, Consequently, the conclusion must be drawn .that the

pressure distribution according to the theory hitherto applled are -

not shown witb. sufficient exactnesa in all ca.ses. . Author

(29 : -

(See also abstracts u?a 519, 679, 682, 703, 701;, 711, 712, 718,
36: 790, and ‘ _ . T

S ¥ S ol S LSS
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35, Dawbon, Joln R,, end Walter, Robert C.: ‘The Effects of
. Varjous Pdrameters on thé Load at Which Spray Enters the
Prépellers of a Flying Boat, HNACA TN No. 1056, 1946,

" {The yesults’ of experiments made with a tethnigue for investi- .
gat.ing ‘the - spray characteristics of flying-boat models are pre— .
sehted. In the method of testing uged, the minimum load at which
spray strlkes powered propellers was determined for a range of
speeds and trims. These measured loads were ‘plotted against speed
with trim ag & parameter, and the resulting curves were found to
have minimun' points that determined the greatest load that could
be ca.rried 'Grithout spray atriking the propellers. o

The forebody of a polnted—step flying—boat hull wag used. for
the tests, and the effects of varying trim, propeller position, T
and -amblint’ of - power (expressed in terms of disk loadings) were’
1n7’9“ki@tad- :

E’ither of ‘the two types of spray, tha.'c. emanate from a farebody
(pressure or velooity spray) may limit the grose locad of a flying
boat, depending on the configuration.. Increasing the power red.uced
the load &% which spray entered the.propellers. Increasing the,
trim” increased the minimum loed at which pressure spray struck the
prigellsrs, but the corresponding load for velocity spray variéd
erratically with trim, The normai, jateral, end longitudimhl posi-
tions of. the propellera tended to be near the positions that vould
give the smallest value of the minimum loed at which spray struck.,
the prépellers; For pressure spray this minimum load inoreased '_-..'.. .
apprgximately ‘l:l.nea,rly with upward movement- of the propeller
posi ion. = -

736 cra.m, R. L.: Huld Model Towing Teste. Mod.el 3ll|- BAC Rep'.
NOQ D'"l&l", Oct. l, 1.936 Revj.sed- Nove T» 1938.

R

Part I,- Sprey photographs of & }l-é-eize model of the Boeing 31k

flying boat; taken at Langley tank no. 1 and supplementing those of
abatract 647, are presented.

.~ After the tesis reported in abstract 647 were
canpleted, further tests of the model were made by towing the model
from a motor boat at Lake Washington to study the wave and spray
formation of the hull and stub.wings'in turns and obher maneuvers.
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Phot.ographs of the model a.'b various loeds and speeds runn:l.ng in
waves of various sizsen. are presented._ . ..

Part III.— The tests of paxrt IT were. continued 'by towing “the

model rolled to ones side by an applied rolling moment. The action
of various sizes of water xudders end fins at the stemgost vere
gtudied. The hull was directionally unstable wi‘bhou'lg. & water fin.. -

E__,_IL— ‘Tos'ts of various modifications to_the .stub wings of
the mod.el wére made in en effort to eliminate .the loss of. righting
moment found’ in full-size crose-wind taxi tests of the Boeing 311&
at speéds From 9 to 19 mileg per -hour or to reduce. this critical..
speed. range. Flaps at the trailing edges of the stub wings wers, £
the best modification, The pressure distribution at the tips of
the ptiub wings was inves‘bigated. Photographs of the model in -
motion are glven, ' T

737. Ax;b, W. Cus Investiga’t-ion of the Effect. of Variation in = .
Longth-Bean Ratio and Loading on the Bow Spray Character- .
_ istics of Flying-Boat Hulls in Rough Water. Rep. No. 296,
t_'{'; 1-;-_“ SIT} 19450 .

The resul‘c.s of a-brief investigation made at 'bhe Stevens tank
to determine the effects of length~beam ratlo and .hull loading on
the bow spray characteristics of flying-boat hulls in rough water
are presented. Three models, with length-beam ratios of 6.19, T.32,
and 8.45, were each tested at three loads and three speeds, in the
d.isplacement renge, at hump speed, and in the planing range, and
the spray at the bow was recorded photdgraphically. Waves with &
length~helght ratlo of 20 were used, and the size of the waves was
increased with increasing speed. The test resgults at the lowest
speed are teken from abstract 253... Tt wes. found that incressing
‘the length-beam ratio or 'dsoreasing.the. beam loading decreased’ the
amount of spray at the bow. Variations in length~beam ratio and
been loading are of considerable importance with regard” to bow
spray in: the dibplacement.xange, but et speeds. from hump to get—~
avay, bow'spray:ie not. & major. Qmsideration in the hx@ro.d:mamic

perfoz'mance of flying~hoat: hulls:. W -__-J:-_:_u-. et —

Uicer pew SRS T L ‘—--t5*--i't-
EROIU-E B A -‘5- Fyity ,u P

738. Anon.. Kingfisher P. N. 678 Effect of I‘itting Spray
Deflectors to Float., ULth Part of Report No, H/163, *
* British M. AE.E., April 11, 1943.

SEl

Because in conditiqns gther than galm water, & considerable
amount of spray was thrown into ‘the propeller of the Kingfisher
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during taxying, spray strips were fitted along the chine at the,
nose of tho float. In choppy water, the spray strips effectively
prevented heavy spray from entering the propeller but in a rough
pea when the nose of the float was burled frequently, no beneficial
effect.was obtained from the qpray girips. . S

739. Scheider, M. G.: . Method of Spray Comparison zor Flying Boats. 5

Rep- No. 1782; G‘I—M, April 22, 19,"'30

A number of hulls were testad in the Stevens Towing Tank and
the spray patterns recorded (mee abstract 2u9). The results cover
a renge of apeeds and water loads’ encountered during the pre—hump_
tax! run end ave applicable to any boat hull gimilar to the five
mentloned. .

The date are analyzed to determine the possibility of ‘spray
pattern prediotion. A nondimensional method is evolved which ls
satisfactory for this purpose. Exasmples, showing the application
of the method to a number of hulls, are included. A chart shows a
method whereby satisfactory propeller clearance may be estimated.

740. Olson, Roland E., and Bell, Joe W,; Spray Cheracteristics of
& Powered Dynamic Model of a Flying Boat Having a Hull with
a Length-Beam Retio of 9.0 -- TED No. NACA 2351. BACA MR
No. L5I12a, Bur, Aero., 19&5. '

An investigation of- the apray characteristics of a %a-size

powered dynamic model of a twin~-engine flying boat was made in
Lengley tank no, 1. The design was generally simllar to that of
the Boeing XPBB~1 flying boat, but the length~-beam ratio of the

hull was increased from 6,3 to 9.0 while constant length®—beam
product and height of hull were maintained. The hull frontal ares
wag reduced approximately 23 percent and the volume was reduced
approximately 1l percent by thia increase in length~beam retio.

At the same gross load, the spray characteristios of the model-:
with a length-beam ratioc of 9.0 compared favorably with those of
the model of the XFBB~L flying boat apd no adverse effects on the
spray characteriatics were 1ntroduced by the, higher lengthnbeam
ratio and smaller hull, -
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*721-1. Miki, T.: Study.of Wave Fomation and Water Flow Ad jacent
R ' to Bottom Surfade of Seaplans Floats. Jor. Soc. Nav,
.- Arch. Japan, voli 52y Oct. 1933, pp. 265-282.

Details of itwo pairs of: éeaplane i’loats tested ih experimental
tank;: mirveﬂ and illustrations given. .- .

Eng ind.,_1933, p. 1008

(See slso abstracts hae, h98 518 ‘531, 575, 76 585, 588, 595,
598, 601, 602, 64, 61T, 626, 632, 635, 637, 642, 645, 649, 6555
660, 680, 746, ThT, 751, T4, 772, TT4s TT6 to 781, 784, 788,-
791: 791&, 795: 808, 819: 893: and 906 ) o

Stability Under Way

*711»2 Schulte—Frohlinde. onstﬁkbive Loesungen der Stabilitaetsfragen
. bels Flugzeugen. Schiffbau, vol. 311- no. 5, March 1, 1933,
PP 95-100-

Pt T > : e -
Structural soluti ons of stebility pro'blems in aircraft, W
particularly seaplanes; recent regulations governing'design and
testing of alreraft. wi'bh reference to stabillty; Pfactors governing

stability of seaplanes in water, taillees airplanes. :

i S EnS- Indo: 1933: p. 1609

Longitudinal Stabllity Under Way
743, Pilerson, J.: Correlation of New York University and -
1+'Glenn L. Martin Company Porpoising Analysis Methods.
Rep. No. 1235, GIM, Jan. 30, 1940,

A comparison was made of the methods for obtaining hydrodynamic
stability derivatives derived at New York University (abstract 264%)
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and at the Glenn L. Martin Company (abstract 748). Differences
between the methods are shown and discussed. Correlation of the

two sets of formulas was impossible until-extension of the .

Gleun L. Martin derivation resulted in a set of formulas like the
New York University set except for the vertical velocity, w,
derivatives. The final agreement belween the two methods of analysis
indicated the preference for revised New York University formulas
vhich have the w derivatives corrected for apparent draft changs.

*hl Albringl W.., Der Einfluss von Flussigkeitsgrenzen auf dle:
Langestabilitat von Korpern” (The -Influence of Fluid.
Boundsries on thé Longitudinal Stability of Bodles).

UM No. 6407, Z,W.B., Jyly 19hk.

Hitherto, only experiments could give the magnitude of the
disturbance of the flow about bodies due 1o the nearness of the
surface and due to waves, since theory cannot, as yet, handle the
subjJect. Since, however, such test results are not known, it is
Intended to show by means of the stabllity equation how, by means
of proper dlmensjioning of hull shapes and stabllizing surfaces,
good maneuverability can be cmtained*near & surface. _ Author

745. Plerson, J. D.3 A Method for Quali'bative Porpoising Apalysis
by Means of Center of Pressure Variations. Rep. No. 1164,
GIM, Oct. 12, 1939.

A& method for determining the longitudinal stability of a flying
boat 1s described that ia similar to the method described in ;.
abatract W8, except, instead of trimming moment, center of pres—

- sure is the bpasic .variable. This method gives slightly higher
stability limite than that of abstract 748, For a stable hull
(low laower trim limit of stability) the moment derivatives and the
raetio of angular to linear force derivatives should be.small.

T46. Burghardt, J.: ‘Model PEM-3 Hydrodynamic Report Rep. No. . 1615,
. - GiM, Sept. 1, 19k2.° o

A summary of 'the hydrodynamic Charéctsristics and performance
on the water.of the Martin Model 162-B flying boat, & twin-engined
patrol bomber designated by tho U. S. Navy as the PBEM~3, is presented.
Bydrodynamic design; longitudinel and transverse hydrostatic sta—
bility; longitudinal, tranaverse, and directional stability; take~
off performance; and epray characteriatics are discussed. Where
possible, correlations are established between predicted and flight
test performance,
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7‘#"{. Scheider, M. G., and. Burghardt, J.2 Model KEBQM—l Hyd.rodyna.mic
.., Report,” Rep. No. 1560, GIM, July 19i3. ‘

& summery of the hydrodynamic characteristics and pexrformance
on the water of the Martin model 170 Plying-boat, a four—engine °
patrol bomber designated by the U. S. Navy as the XPB2M-1, 1s pre~
sented., Hydrodynamic design; 1ongitudinal and ‘transverse static
stability; loéngitudinal, trensverse, and directional stebility;
take—off performance; and spray characteristics are discussed. The
hull is a modification of the DVI~la hull. Modifications made to
change to the cargo versiony the XFBEM~1R, are discussed in '
appendix. Where possible, correlation is esta'blished. 'between
predicted and flight test performance.

748. Pila, Ledislaus J.: Porpoising Analysis. Rep. No. 999, GIM,
i Dec. 3035 1938. - ' ' ' )
. The general stability equationa of the sy:metrio motion of a
planing ¢raft are expressed. '‘Thé hydrodynamic derivatives ‘of these
equations are evaluated. in a mannervsimilar to that“of Perring and
Glauert (abstract 267). The resultd of the analysis asgree well
with results of tests conducted at the Stevens Institute of Technology

on a -él-r-?-size model of 'bh.e X.PBM—-l ":_, v o
*749. Perring, W, G. A.t. The Porpéising of Seaplanes. Proc.
ll-th Int, Cong Appl. Mech., Ca.m'bridge, i93h. .

The 1nstabili'by of 8 seaplane on the water is an undesira.ble
feature which the designer attempts to eliminate in the model
stage, that 1s, during tank tests. These tests, however, are open
to the grave obJections that they are fregquently made with the
bare hull without the appropriate asrodynamic structure of wings
and teilplane, snd that the models almost invaria.bly are constructed.
with oxcessive mass and ineriila.

To elucidate the porpoising problem a mathematical investi-—
gation was atbemptod and the steps of this investigation are
outlined, The theoretical work indicated that a variation of the
horizontal component of a seaplane's velocity had negligible effect
on the stability criteria, and’ hence the instability of porpoising '
can be ascribed to the interaction of the vertical end pitching .
motions. The work alsa showed the neceesity in model teste of
using true dynamic models.

. L
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- . To develop the mathematical work the values of the Qerivatives
contained in the stability determined ere requlred and a method is
outlined whereby these derivatives can be experimentally determined.

Finally, the use of 6,ynamic'mod.els is discueped and the results
of same model tests are considered and campared with the theoretical
lnvestigations. o o : ' :

[y

Airc, Eng., Aug. 193h, P. 219

T50. Anon.: Report of the Civil Aeronautics Board on the Investi-
gation of an Accident Involving Aircraft of United States
Registry NC 41880 in the Bay of Exploits, Botwood,
Newfoundlend, on October 3, 1942, Docket No. AC~3,

June 18’ 19)_!,3. . PR

The crash of & Vought-Sikorsky 44 flying boat during a take—off
at Botwood, Newfoundland was investigated by the Civil Aeronautics
Board. As the aircraft came up onto the atep, the nose dropped and
the airplane began to parpolse. On the second or third porpoise the
flying boet loft the water, rose about 10 feet, settled back on the
.water with a light skip, and took off agaln at an attitude of
about 30°. After reaching an altitude of about 35 feet, the flying
boat levelsd off, gradually nosed down, and crashed into the water
at a steep angle., The probable cause was inadvertent activation of
the wing flaps to the full~down position during the take—off,
rendering the flying boat oxcessively nose-heavy and uncontrollable.

751. Reymond, S.: Tank Tests on the Effect of Slipstream on the
Water Performence of a Large Four Engined Flying Boet
(Shetland I). Rep. No. Aero. 2036, British R.A.E, 3
April 1945,

.. Tenk tests have been made to examine the dependence of. the
porpoising stability, trim, and spray of a four-engined Tlying :
boat on the correct representation of air flow over the hull, wings,
and tailplane. :

It 1s shown that the porpoising stabllity measured when the
model is initially severely disturbed in pitch can be (1) much too
optimistic when tliere is bad interference with the air flow over .
the hull, (2) improved considerably by the presence of slipstream,
The severe model disturbence used is a fairly quickly applied nose-

down displacemént in pitch of 7"+ The porpoising stability ‘measured
R,
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with no initial disturbance shows little dependence.on the. local’
air-flow conditions -but :with an initiel distutbente of 3° en
intermediate condition of stability is obtained. This intermediate
gtabllity range gives ths best agreement wi'bh fligh'b tests made
,under Pair opera.tional conditions. . : :

Porpoising sta.'bility has been meaaured. in 'bhe pas'b without
slipstream with the models attached at the ceanter. of gravity to'a -
large fitting which can interfera considerebly wi'bh the air flow .
over the hull. ZFor tests with slipstream represented the model 1s
suspended by the wing tips. With the first rig there is good.
stability above 40 knots, with the second rig. no s'babili'by, using
a8 79 distuz‘bahce. Vo -

‘mie addi'bion of slipe'bream to the model t-ri'bh wlng—tip suspension
restores & ‘narrow stabili'by range -:E‘er take—of’f o dte

The free-to—tr:lm attitud,ee with elevetor central are also shcwn
to dépend on the form of -suspension, but thers is little efi‘ect of
slipstream. The effect of adding slipstream is of the same order
as can be calculated; @lthough more laboriously, "from changes of -
pitching- moment, The  best agresmment witi flight tegts is obtained wi'bh
. the wingatip: suspension, bu’e model &t‘bi.txﬁes are still higher: :)ust
above the hilp spesd.” L e . N

The rate of change of trim with elevator deflection measured.
in the presence bf elipstream is in geba.. agreemenﬁ‘ iwith flight
test resulte. -i'ir , , o

The pature of the spray ls radically altered by the presence
of slipatream,’ thé. resulting forms gualitatively agreeing much
better with flight tests. In partioulsr, interference’ betwéen the T
propellers and bow spray at low speeds 18 only found mod.el scale B
in the presence of slipstream. St v it

= . - -
-t e

(See also abetracts 483, 519, 575, 708, Be5, 837, 888, and 906.) &

L . £, e
[ N ' TR S
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752 01s¢n, Roland E. and ‘Land,. lioman 8. Dynamic gts of &
“Model of the Modified XPBM-1 Flying Boat, N.A,8.4. Model 112,
‘FACA MR, Bur. Aero., Sept. 5, 1.916—0

Tests were made in Tengléy tank no, 1to aetmm.{:é ‘t.he trim -
limits of s'bability of a 3=-31ze dynemic modbl bf tha Martin XPBM-}.

.....

£1ying bcat with the beam 1ncreased. fhan 1275 inches £0,15 1nchea~~"
and “thé" forebody lengbh mcrea.sed oy h}- inches., Modificetions to’

the model :mcluded. cha.nging the poeition end depth of the atep &nd.
changing from & straight trensverse step to-& curved B‘bep. The.
effecte of changing t position "6f the center of- gravity were also
investigated) The toote were run at four gross loads ranging .-
from 46,000 to 70,000 pounds, full size.. Tncreasing the gross load
raised both the upper amd lower trim limite:of stabu.itg. . Changing-
the, positién of, the. step had little.effecti.ct. the dower jimit of n#
stability. = Increasing the depth of step raised: the upper limitss
The model with ‘the curved stép had a "lower lower limit amd a higher
upper Limit $HHR the model with the straight. bransverhs gtep.. -
Moving the center of gravity. aft and down a small digtance lowered
the upper Yimit and seemed to increase the violence of the high— .-
angle porpoising. There was some tendency rboward lateral ir,\gtability
at speeds less than hwmp spaed. ‘l‘ha tendency inoreased With -

increasing- gt‘bep load

753. Pieraon, J.2 Water Stability of the X.PBM;-—l ‘fran Aut‘cmatic
O‘Bzgrver Reoax-d.s, March 19ho Rep. mp. 129&, GIM, May 2,
l i A Al

Flight- 'best"ﬁata of 'brim,, speed, and elevatér &eflection wore
obtained by'the Autcmatic Observer in the form of moving pictures
of a special instrument panel during take—offs and landings. of
the XPBM-1. The data are presented as & function of timé. The
lower trim limit of stabilityichiecks well with thet predicted from
dynamic mod.el tests aqd mathema.tical ana.lyeis.

(see also abatractes T54%, 780, 79%, and T95.)
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5% . Parkinson, John B.,. ‘End’ Olsen, Roland E.: Tank .mes:bs of
" Revised l/la—Full—Size Dynamic Model of the XPB2M-l Seaplane
NACA Model ‘113. 'NACA MR, Bur. Aero.,, Sep'b._ 25, 1911-1.

_.Tests -were made of &. -31-—2-size dynamic model of.the XPBal-L flying

boat 1n Langley tenk no. 1 with the water at the 6 foot level,
movable elevators,.approximately correct scale pitéliing moment of
inertia, and leading-edge plats., The tests were made, to determine
the effects on the hydrodynamic longitudinal stabllity of changes
in the hull lines not included in the Tirst model, to obtain data
over a wider range of groes load than covered in the driginal tests
(abstract 284), and t& provide data for comparison with data
obtained from an investigation of the stability of the same hull™
at Stevens Institute of Technology (abstra,cts 278 and 769&)

The model wes towed just above the water at about’ hump speed
and ebout get-eway spsed to determine the aerodynamic character—
istics.  Accelerateéd take~offs and landings were made to determine
the spray and lohgitudinal stability characteristice with and
without ar'b:lﬁcial ventilation. Motion.pictures wers taken of the
mcdel during take—off and landing to 1llustrete spray and landing
characteristics and the pictures are édnalyzed., The trim limite of
stabllity were determined for a number of different gross loads.
Reslstance tests were made with the camplete model over the -
campldte speed range and specific Ffixed—trim and free-to-trim
resis'bance tests were ma.d.e of the hull alone.

J ‘The lower 1imit of stability rose rapidly at high speeds. ..
With the ventilation. ducts open, upper limit porpoising could not
be obtained at low planing speeds or high planing speeds; the . -
effect was to shorten the extert of the limit curves scmewhat. . .
Both the upper ‘and. lower trim limits of stability are raised by
indreasing the load on the water but the effect on thé range of
stab¥e trims is véry sibdll. By correcting the results to teke
into dccount the a.ifferenqe in 11ft obtained at Stevens, the lower
limit agrees well et low speeds but diverges sharply at high speoeds
indicating a possible difference in the flow characteristice between
the two models above & certain critical speed. The hysteresis
effect in the upper trim limit was greater In the tests made at
Stevens Institute and the upper limlt, increasing trim, was higher
and extended to lower gpeeds.

.



166 T NAGA'RM No. LTJlh

HYDRODYNAMICS
Longitudinal Stebility Under Way — High-Angle Stability

755. Logke, F. W. S., Jr., and Barklie, Jean A.: Tank Tests on

.1 . - -the Resistance and Porpoising Characteristics of Three
Flying-Boet Hull Models Equipped With Planing Flaps,
NACA ARR No. 4H30, 1944,

17 The vesults of explovatory model experiments on the resistance
and porpolsing characteristics. of flying—boa:b hulls equipped with
retractable planing flaps are presented. -The experiments were -
made In the course of an investigation whith had the two-fold .
obJective of deveﬂ.uping a flap-hull com'bination which would ha.ve: ..
Rio e

1. With the flaps ext:ended, hwnp-resistance cbaracteristic.a
at least equal to those of the eelected reference ship, the
XPB2M-l f£lying boat. ‘

2, With the flap re'bract.ed., much better uppor—1imit porpoising
characteristics at planing gpeeds. L

Both of the above cobJjectives have been reallized with a plfaning
flap atteched to the afterbody, about two beems abaft the main .
stop of hulls which have high upper limlts of stabllity with.nmo .
flap. Three carbinations of hull and afterbody flep, together with
possible cperating procedures, are suggested as having practical -
possibili'bies . .

With the first two combinations, the hump resistance is about
equal to the corresponding value for the XPB2M-1 flying boet, and
the peak of the curve of lower limits of stebllity is lower. By
retracting the flep as soon as planing is established, upper . ls.m.:lt
porpoising is eliminated. T

The above advantages of planing flape- vhen attached to the
afterbod.y were not obtained when the planing flaps were attached
to the forebody. Forebody flaps were found to have harmful effects
on the hump resistance., They lowered to & very appreciable extent

the lower limit of stability at moderate and high~planing speeds, !

but had little effect on the position of elithor the peak of the . -
lower-lim.t curVa, or of the upper--l:lmit curve. o

A

~ . - - B

N 3™
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7552. Locke, ¥. W. S., Jr.: Progress Report on ths Porpoising end
Resisternce Characteristics of a Flying-Boat Hull Model
Equipped with Afterbody Flaps. Rep. No. 246, SIT, Oct. 1943.

This report gives in pre‘liminary form some of the date and
results of abstract 755. .

(See also abstracts 752, 757, T, 795, end 910.)

Longitudinal Stability Under Way -~ Stability Characteristics.

756. Parkinson, Jo}:m B., Bell, Joe W., and Olson, Roland E,.:
Additional Tank Tests of 1/8-Full~-Size Dynamic Model of
Consolidated PBoY-3 Flying Boat - NACA Model 116 E-2,
Etc. NACA MR, Bur. Aero., May 15, 1911-2.

'I'ests were made in Langley 'bank no.. L of %-size models of the -

hull’ and. tip float of the P.BEY—-3 flying boat. . The aerodynamic
13ft and pitching moment wers measured at a speed of 45 feet per
second with the model supported Just. clear. of the water. Ths .
effect of wing arsa; stabilizer setting, and elevator position on
the aerodynamic forces wag investigated at three places in the
tank where landing tests were to be made. Trim limits of stability,
etable range of positions of the center of gravity, landing sta—
bility, and yawing mamonts werse determined for the hull and
modifications. Lift and draft of the tip float and modifications
were determined as a function of speed. The modifications to
the hull included spollers-on the forebody Just forward of the
step, spray st¥ips and sharp chines on the tail extension, changss
in depth and plan form of the step, and skegs Just aft of the
sternpost and on the tail extension. The modifications to the tip
float included an increase in the length of the bow and various
shapes of the, stern. The teete of the hull-were made &t meveral
loads snd 'bhe{ effect of rate of deceleration on the landing sta— '
bility was noted, .
The results of tests of the hull, showed that skipping could be
eliminated by an increase in depth of step and that depth of step
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and attitude are more important varfablés than plhn form of step or
center—of-gravity position. The model had unstable yawing moments
at low speeds both with and without powgred propellers. The range
of speeds over which unstable yawing moments occﬁrred wag increased
by the additioq of ‘sprey strips or gharp chines on’ the  tail exten—
sion. " No significant changé odcurréd in the yawing moments when
the dopth of step was increased. The yawing maments were greatly
reduced by the addition of skegs to the sternpost and the tail
extension,

The results of tests.of the tip float showed that each of the
three models with increased length produced greater dynamic 1ift
than the basic model. The madification which had increased width
near the stern produced the greatest dynamic 1ift. Little change
in hydrostatic 1lift was noted between the modifications.

757. Locke, ¥. W. &., Jr.: An Analysis of the Skipping Character~ -’
© istics of Some Full-Size Flying Boats. NACA ARR No. 5J2k,
19,.‘-6 .T TN s . - . <1

T L e ,‘ ETELE

RN LA

An analysis 18 made of ‘the skipping characteristics c scme
full-size flying boats. The . skippiné characteristics wers obtained
frow reports of fiight tests and from opinions “éxpressed by pfléts
who had flown the flying boats. A plot relating skipping character—
iotics, Btep depth, sternpost angld, ‘and gross load coefficisnt is’
presented.. -Skipping characteristics can bo, improved b _decreasing .
the gross load coefficient, increasing the step depth, or decreasing
the sternpost angle.“ The offects of' sternpogt angle and deptp of
step on.the upper trim lnmits of stability, and. ventilation, step 7
plan form, gtep fairingsJ rough water, and pilot technique Qn
skipping chagacteristics are discussed briefly .. .

*758, Lechner Beitrag zur. Frage des Taucﬁstampfens von Seeflugzeugep
. (Contribution to fthe Problein of the Porpoising of Seaplanes)
"'FB No. 1668, Z.W.B:, May 19k 2. o o

Porpoising is a coupled pitching and heaving vibrstion which
may occur at taks—cff and landing as a result of dynamic instability
on the water. The significance and effeci of this movement are .
summarized and the theoretical basis is discussed from’ the back— 7
ground of experience. P , , '

-

a4, T

The stability limits of a single—float aircraft, type Vought V85,
wore determined experimentally and analytically. The effects of

: W . :
+ . . H P . - LS
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various elterations on the stablility. limits were ccmputed and .
campared with results from model and full-sized tesis, Author

759. Olson, Roland.E., and Lend, Norman S.:.; Complete-Tank Tests
of & Modsl of the Boeing XPBB-l, NACA Model. 115. NACA MR, -
Bur, Aero., Oct 1, 191+o
t

Tests were made in Langley tank no._l to. d.etermine the longi--
tudinsl sta'bility, lateral stability, and resistance of a -Ia-size

dynamic model of the Boeing IPBB-l flying boat and several modifica~
tions consisting of simulbtaneous varlations of afterbody keel angle
and step position, Several planing surfaces end fairings were

added to the bottom of tThe tail extension to prevent water from
flowing around the tall burret. e

The longitudinal stability was lnvestigated by determining
the trim 1limits of stability of. each configuration for several
gross lodds &nd positions of the center of gravity and two flap
deflections.. -Increasing the gross load ralssd both of the trim
limits. -\‘arying the position, of. the center.¢f gravity had a
negligible effect on the lower limit,:. Deflscting the f£laps prow
duced the same effect as decreasing the gross load. The modifica~
tions to the hull had a- negligi‘ble effeot on the lewer limit.

I.ateral stability was investigated by tcwing one cenfiguration

of the model at constant speeds or in accelerated motion free in

either or both roll and yaw. The model was fitbted with tip floats
and copntrollable rudder and elevators for these tests. When . = |
fixed at 8° yaw and free to réll, the model rolled away from the
yaw except in a range of spespde below hump gpesd where an oscilla—'.
tion in roll, once sterted, continued. The modsl was wrecked -
while running at high epeed. free in both yaw and roll.

Specific free—to—tr:lm and general fixed—tr:!m reeistance teste
were made of two modificationa which had the most favorable. longi~
tudinal stability characteristics., The modificaticns with the
smaller angle of sfterbody keel had the lower hump tr:Lm and resist-
ance and the greater reaistance at high speed.. :

: . . - T
.. A =, R )

e LT 2l - e e . S
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7598 . Millikeén, W, F.: Preliminary Report — Dynamic Tosts on Tank

This report preéen‘os and discusses some of the results. obtained
in the tests reported in abstract 759. :

760. Anon.: Dynamic Model Tests in NACA Tank, Mod.el 311& BAC
-Rep. No. D-p608, May 19140.

. This report presents and discussees the rosults of the tests
reported in abstract 27h.

761, Ward, Kenneth E., and Land, Norman 8,: Dynamic Tank Tests of
a Model of the Consolidated XPB2Y-l Flylng Boat ~
N. A. C. A. Model 86, NACA MR, CAC, Nov. 3, 1938.

Tests were made in Langley tank no. 1 to investigate the
porpoising characteristics of a %—-E-size dynamic model of the
Conaclidated XPB2Y-1 flying boat. The original configuration was

unstable, Moving the center of gravity aft, or the step forward,
removed or lessened the inatabil'ity.

761a. Land, ‘Norman S.; Dynamic Tank Tests of & Model of the
Consolideted XPB2Y-l Flying Beat — N.A,C.A. Model 86,
HACA :MR, BU."'. AerO., Janl 5’ 19390

" Some of the results of the teste discussed in abstmct 761
axre presented. The construction of the E—eize dynemic mbdel o:t‘

the Consolidated XPB2Y-l flying bcat , the tes‘c.ing eguipment, a:nd
the testing procedurs are described.

762, Land, Norman S.: The Effect of Afterbody Length on the Hydro—
.. dynamic Stability of a Dynamic Model of a Flying Boat ~
Laxl:gley Tarik Model 131& NACA MR FNo. L5128a, Bur. Aero.,
L5, © d

A program of model tégts has been canj\le‘bed at Langley tank
no, 1l which will furnish a qualitative guide as to the relation of
length of afterbody and depth of step. The model used for the

tests was a %"—a—eize unpowered dsnamic model of & hypothetical
160,000-pound airplans. The Tésillts showed that an inorease in
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length of afterbody requires an accompanying: increase in depth of
step to maintein adequate landing stability. Changing the length
of afterbody and depth of step in euch a manner as to malntain a
glven landing stabdbility will result in only small changes in
take~off stability. _
763. Johnston, L., and Tye, W. D.. Effec'b of Difi‘erences of Form

+ on. the Porpoising Characteristics of Two Flying Boats,. '

R, & M., No. 1777, British A‘Rc, 1936.

Ag & result of ftank tests, a fiying-boat hull, which in
service trials c‘isplaved. disagreeable porpoising characteristics,
was exténsively modiried aad a new hull form evolved that was &
camplete success. The largs number of modifications made it
difficult to d.etermine oxactly what features caused the improvement.

‘A -J]T'-e-size d.ynamic model of the s‘bable form and several mod.ifi—-

cations were tested to de'bermine the effoct of sach modification

on the longitudinal stability. The modifications included a
replacement of the V-shep by & straight transverse step located at
the median of the V-step, the tranaverse step moved 1 foot aft of
the median of the V-gtep, & decrease in angle of dead rise and , .. -.
width of the afterbody stations, a vertical dlsplacement of the
afterbody stations to give & concave keel with & hook at the

second step, and the concave keel with. the: hook removed.,

Each of the modifications except Mmoving the transverde step
aft and removing the hook at the second ,step lowered ths upper
trim limit of stebility. Both trim limlts were railsed by moving .- .
the transverse .step aft and the upper trim limit was ralsed slightly
by removing the hook at the second step. The lower trim 1limit of |
stabllity was lowered by replacing the V-step with a straight
transverse step at the median of the V-—step., The effect of other
modifications on the lower limit wes expected to be negligible and,
therefore, was only briefly investigated. The trim treck of the
new stable form of the hull was about midway bebtween the trim
limivs, while .the trim track of the original form was very close
to the upper trim limit,

764, Abel, G. C.: Full Scale and Modsl Porpoising Tests on the
- . "Seal.® Rep. No. F/Res/ll2, Eritish M.AE.E., Jan. 10, 1938.

: Full—scale longitudinal stability tests have ‘been made on a
Pairey Seal twin-float seaplens over a wide renge of trims at speeds
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between 30 and 5% knota and ‘the results heve been eanpared. with
model measurements. The model’ as tesﬁed We,e slightly "heavy io-
monment of inertis and Weight but the ratio of moment 6f imertia to
weight wag almost corredt.” The model lower “brim limit Of stability
was 4° higher than the full-scele lower limit at 30 knots but the
two curves approached esch other as the speed. increased until good
agreement was obtained gt 50 knote. The mod.el. upper trim limit of
sta'bility was ceneisten‘blw h:l.gher the,n the full—ecale upper limit

by 1-3= .

765. Ebert, Johi W., Jr., and Gerridcn, Charlie C.: Hydrodynamic
‘Tests of 'a Navy PBM-3 Flying Boat with the NACA Events
Recorder. NACA MR, Bur. Aero*. ’ Sept. 2, 1943 '

Hydrodymmic teete were made of a Martin PBM»-3 flying boat
with the NACA events recorder: ingtalled.: The tests were made in
smooth water at groes loads of 40,000, l@5,000, and 53,000 pounde

and in waves 3-2,- to 4 feet high and about, 50 foet 1ong ‘ab: a aross

lozd of 46,500 pounds. The teets were made in’ efooth wated to
determine the trim 1limite of stability, the landing sta.bility,
resistence, and sprey characteristics and if pdugh water to d.etez\-
mine the general ‘take-off and landin,g perfoxmance.

The results of the tests were compared. with the reeults

obtained during tank teeta of a B—-—size model (abetracts 602 and T52).

Good agreement was found in the lewer trim limit of stability. The
differences in the upper trim limit were attributed to scale eoffect
on the aerodynsmic 1ift of the model wing. The resistance data ‘
- agreed well, especially at high epeed where the full—-scale meaeure-
ments were more relia.ble.

Duri_ng take—offs in mooth water, ,t.here wa.e a etrong tondency
for the flying boat to yew 6 the left, and there was & sudden
increase in trim jJust after the flying. boat left the water. The
flying boat showed no dargerous skipping characteris‘bics during
the tests.

T tHe, rough wa.‘ber teete the accelerometer In the bow recorded
‘an a.ocelerat.ion of 6g "and thé accelerdmeter at the' center of agravitvy
recorded several accelerations of 4g. The flying boat, however,
euffered ﬁery lit.tle e‘bructuml damage. '

Lok T
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766. Stou't,' Ernest G.: Land.ing Analyses ‘for Flying Boats and
Seaplanes,- Part IIT. Aviation, vol. 44, no. 12, Dec. 1945,
PD- 163-166 :
The genera,l physical aspects of landing instability or skipping,
some of the variables- involved, and & method of determining the :
landing stabili’oy of a flying-boat design ;are dlscussed.

. . All forms of 1nsta.'b:'¢,-li'by assoclated with high trims are func— . .
tions of the afterbody. The Jet—pump action of the wake frow the . -
forebody flowing below the afterhody induces a region of low pres—
sure on the afterbody fram tho step to the point of impact of ‘the
roach. This low pressure is partially nullifjed by air flowing in
from the sides of the step, and additional nullification can be
obtalned by increasing the depth of the step or by adding ven‘bila-
tion ducts in the afterbody near the sitep.. . _

Information on the skipping characteristics ‘of a flying boat
end the effects of various modifications are readily obtained from .
landing tests of a dynamic model In a towing tank., The effects on
take—off gtebility of modifications made to improve landing stability
should. also 'be investigated.

From the results of a num'ber of tests 'bo'bh of models and full-—
size flying boats, i1t has been concluded that depth should be not
less then 8 percent of the beem for satisfactory skipping character—
isbics without tHe use of additlional ventilation, a V—step is . °
superior to a shraizht transverse step from the standpoint of
skipping, and step ventililation vented nea.r the afterbody keel 15
effective in eliminating skipping

*767. Full, G.: Messungen zur Frage der Nacht— und. Gas—landung an
. Flug-boot BV 222 Vi .(Measurements Concexrning the Question
of Night end Power Lending of ‘the Flying Boat BV2e2 vh).
UM No. 100L, Z.W.B., May 19, 1943.

One camnot faké power land.:l_ngs in the customary manner with
the flying boat BV-P22 without pulling. Fram bhe experience gained
another simple procedure was. derived for which same measurements v
and conslderations are given.. L LT Au'bhor

' ) . et o
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T68. Parkinscn,‘.]‘ohn B.: Phototheodolite Records of Four Water
' Landings of an 0A-9 Amphibian, NACA MR, Army Air Corps,
Dec, 23, 1lokl,

1" Four water landings of a Grumman OA-9 amphibian were cbserved

with a.phototheodolite. All of the Landings were satisfactory
fram the point of view of operation. -In landings when the main

" step entered the water first and the afterbody was at a small
negative angle with respect to the water surface, the alrplene
trimmed up abruptly and left the water as socon as flow was establishsd
over the bottcm of the htll. ‘The motion Wag 1ore violen'b in a
landing -with greatér vertical velocity. The landings were much
smoother when the landing trim was higher so that both steps touched
tho water at about the seme time and the afterbody wee at a small |
positive engle with respect to6 the water gurface., The instability
observed during the landings was reproduced satlsfactorily with a -
ecale model in Langley tank no, l.

769 Anon.. Porpoising Investigation on l/30-8cale Model of
| XPB2M-). Seaplame. Rep. No. 145, SIT, April 5, 194l

Th:l.s report presenis scme of the results given in abstract 307.

769&'. Locke, ¥, W. 8., Jr.: Porpoising Investigation on 1/30-Scale
. Noﬁel of XFB2M-1 Sea.plane. Rep. No. 155, SIT, June lll-,
19 1

. Thie repor‘b presents same of the results giv'en in a‘nstract 307,
and Bupbreedes abstract T69.

770 Garner, H. M.: Porpolsing Tests on a Model of a Flying Boe.t
o Hull R. & M. No. 1492,  British ARC, '1932.

: .:Because porpoising ‘or longitud.inal instability on the water

had been experienced by a number of flying boats, a general investli-

gation to determine the effect on stability of changing cartain

fundemental guantities wes underteken., A -E%I&-eize model of a

Saunders R.h/27 £lying bost was tested 6 determine the efPect on

longitudinal stability of, (1) changing %the thrust line and center

of gravity, (2) fitting wings and tail, (3) applying pitching

moments, and (4) preventing the vertical movement of the model.
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The model was found to ‘be unstable for certain positions of
the thrust line and center of gravity and for certain applied
maments. The effect of wings and tail was to increase the sta-
b1lity of the model apprecisbly. No instability sas found when
the vertical movement of the model wae prevented. A theoretical
analysis -of .the motion of a towed model shows that, in the
absence of. damping of rotational motion, instability is most
likely to arise from & sma:u. number of d.eriva'bives assoclated with
the vertical motlon,:

771, Sha.w, R. A., and Evans, G. J'.: Porpois Tests cn the
"G" Cless Flying Boat.. Rep. No. E/Rea 11;1, British M.A.E.E.,
.March k4, 1941.

- During a normal landing of the Golden Eom at a welght of
77,000 pounds, violent .porpolsing resulted in an accident to the
port wing. A general investigation of the stability of ‘the "G" class
flying boat was theresfore made. Records of speed gnd trim were - ~
obtalned during steady runs over the full range of sbtick position
at welghts of 65,000, 70,000, and 72,000 pounds,- Redords of speed,
trim, and acceleration were obtalned’ during landings at 72,000 pounds
gross weight and. during ‘hake—offs at weights up to 77,500 pounds.

No porpoising wasg found in normal take—offsg nor in fast
landings at low trims. Instebility was found In landings and
steady runs &t high tr:Lms and therefore slow 1andings are not
recommended.

wma, 1oa.d., a.nd position of- the center of gravity appearcd to
have 1ittlé effect on the water performance.

- There were marked dlsagreements in stablility between the
model and full-scale flying boat.  The full-gcale stability limits
were lower and the stablility range wag wid.er than the model tests
predicted. o

772. Woodwa.rd., Davlid R., end Zeck, Eoward- Spray Characteristics
-and Teke-Off and Landing Stability of Several Modifications
of a 1/8-Size Model of the FPBN-1 Flying Boat - NAGA Model-192.
NACA MR No. L5030, Bur. Aeroc., 1945, ©

Tests were made in Langley tank no. 1 of several modifications

to a -é--size model of the PBN-1 flying boat to determine the effect

. o
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of these changes on the spray characteristics and the take—off and
lending stabllity. The modifications inciuded the addition of
sprey strips to the bow and an increase in depth of step a.nd.
angle of afterhody keel. .

The spray over the bow at low speed.e was reduced by the addi-
tion of gpray strips and, toalesser extent, by an increase in
dopth of,.step or angle of afterbody keel. The renge of gpeeds
ovor which spray entered the propellers was reduced by the addition
of spray strips. An increase in angle of a,f'berboda' keel had little
effect. on the propeller spray . '

" The basic model skipped at all trims above 6°, This skipping
was eliminated by an increase in depth of step fram 3.8 to T percent
beam. An increase in angle of afterbody keel from 6.25° to 7.75°
roduced the landing stability. The location of the main step was

-gabisfactory for stable take~offs with neutral elevators at forward
positions of the center of graviiy and with elevators deflected -10°
at: after positione of the :center of gravity. An incrsase in depth
of step or angle of afterbody keel 4id not appreclably affect the
Fforward. Limit for stable positions of the center of gravity. With
the elevator deflected —10°, the.after limit for stable positions
of the center of grevity was moved aft when the depth of dtep was
increased. .

Yoo «

*773. Sobttorf, W., and lange, F.: Systematische Untersuchungen
iiber den tauchstempffrein Stabilitdtsbereich des
DVI~Einheiteschwimmers (Systematic Investigations of the
Stebility Range where there is no Poarpoising of the
DVL Single Float). FB No. 1547, Z.W.B.

The results of systematic Investigations of the position of
the porpoising zones of -the DVL single float are given. Investi-
gatlions were made of a flat planing surface and several surfaces
. with dead rise. The surfaces were straight in"longitudinal direc—
tion. These Iinvestigatlons as well as the investigation of the
bow of the single float give material for comparison which permits
determination of the effect’ of the bow, dead rise, and longitudinal
curvature on the position.of t.he stable yregion. The effect of rear
trafisvorse steps was also mveatige.tea. ' _ Author



NACA RM No. L7Fik - SN 177

EYDRODYNAMICS
. Lgngitudinal Stebility Under Way -~ Stability Characteristics

774%. Olson, Relend E,, Bear, Marvin I,, and Bradford, Jobn A.§
- TakewOLf snd Landing Stability and Spray’ Charactaristics
of & 1/13-Full~Size Model of the JRM-L Fiying Beat — .
NACA Model 164J, NACA MR, Bur. Asro., May 1, 19k, D

- Teste were made in Langley tank no. 2 to determine the take—
‘off "ang - landing stability and spray characteristics of a ié—size

pqwgred &ynamie model of the Martin JRMpl flying boat. The spray.
characteristics at the design gross load of 82.5 pounds (145,000 pounds,
full size) were considered to be satisfactory, but the spray which
entered the propellers at & gross load of 91.0 pounds (160,000 pounds,
full size) .wag excessive. Porpoiesing occurred on nearly every teke—
off with positions of the center of gravity ranging from 26 to .

ko percent mean aercdynamic chord and with elevator deflections
~1fpan:Qf to ~25% {full up). With full-up elevators, violent lower—
limit gorpoising pceurred at positions of the .center of gravity
forvargd.of: 27. percent mean asrodynamic chord.  To cbtain a stable
take off with the center of gravity at 24 percent mean asrodynamic
cherd ,and. gn elevator deflection of —15°, the step of the model
should .be -moved forward sbout 1.5 inches. The critical effect of .
elevator deflection on the take-off stability is more marked than
in most other modéels 4nd is ‘believed to be caused more by the’
aepodynamic than.by the hydrodynamic characteristics of the .
JRM-1 model. Lending instability occurred gt trims greater than h°
The tendsency to skip on landing was not eliminated by increasing ..
the.¥gte of deceleration during landing -elthough the duration of
the .violent metion was shortengd. Moving the center.of gravity
forward decreased the violence of the instabllity slightly but 4id
not eliminate it, Increasing the grogs lozd inoreased the violence
of the instability slightly. .o

T75. Parkinson, John B., and Benson, James M.: Tank Tests of a
. 1/8-Fuli~Size Dynamic Modsl of the Consolidated PB2Y—3 Flying
Boat — NACA Model 116, NACA MR, Bur. Aero.,-Dec. 13, 1940.

Tests were made in Langley tank no. 1 of the'hydrcdynamic
longitu&inal stability and aerodynamic forces of a g-aize model of

the Conaolidated PBQY-a flying boat The hull, the pitching mcment
of Inertis; and the aercdynamic characteristics.of ths wings and .
tall -surfaces were approximately similar to the full-scale flying
boat., Tests were made with a pointed step, sponsons, and-.several
depthe of transverse step,
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The méthdd of measuring yhgnasrodynamié'fﬁrées 16 pressnted
and the téchnique of defining experimentally the limite of steble
positiona of the genter of gr&vity and ‘limite -of steble trime is
described., . . e
Tncreaaing the ‘depth of Btep frdm 3 56 percent to 5.55 percent
beam increased the rangs of stable positions of the center of gravity
but increasing the depth of .sten: to 6.85 porcent beem 41d not increase
the stable range further. A 1l0-percent inocrease in the beam of the
. .forebody cbtained by adding gponsons- resulted in & marked reduction
in the range of astable positions of the center cf gravity

A number of photographa of the flcw of water in the‘region of;
the tsedl are included, S o .
776, *Olson, Roland E., end Land, Norman S,. Tank Teé%e of é'l/géFulL-
Size Dymamié Model of the Consolidated PB2Y~3 Flyilig Boat -
N.A.C. A Model 116. NACA MR, Bur. Kero:; March 18, 1941.

Tebts were made in Langlex tank no. 1 to' determine the effect
cof gross load and atep position on\the epray asnd longitudinal—
stebility characteristics of a %-—a'ize dynsmic nodsl of the
Consolidated PB2Y-3 flying boat. The limiting value ‘of grogs load |
vas determitied by spray rather. than by stability characteristics.
Excessive spray hit the pyopellers at grbss loads greater than .
76,000 pounds; full silge. The stable range of the center—of-gravity
positions- decreased ‘with increasipg gross load,; except.in the region .
between ‘gross toads of 56,000 end-.66,000 pounds, full size, where
the trend-was abruptly reversed. Moving the step aft moved the
gtable range of centeruof—gravity positiona aft.

777. Olaon, Roland E), and Havens, RobertaF.. Tahic Tests of a
1/8-S1ze Dynamic Model of p Modified ¥BY-Flying Boat —
NACA Modol-132., I — Teats without Power. NACA MR,
Bur. Aero., April 5, 1ol

Tests of .2 :dynamic model of ar mudified PBY flying boat vere
made ‘with propellers 1dling %o determine the. spray ¢haracteristics
and with the propellers ramoved to.determine. the Tongitudinal sta-
bility during. teke~off and the behavior om landing. Resulte of
these teste are compared to. similar data obtained for a modsl of
the PEY flying boat. !

P
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Chenges in the design of the PBY, which were included in the
present model, were an increase in the length of the forebody and
the afterbody, a V-type step of greater depth, twin vertical taill
surfacoes, and the substitution of -a spherical tall turret for the
“"walst blisters.* Soveral further changes were made in the plan
form and depth ©of step and in the lines of the tall extension o
Inprove the .lending. sta'bility. con

The range of stable pos:ltions of ‘the center of gravity was
about 1% percent of the mean merodynamic chord greater than that of
the model of the FBY, and the step was locatsd more favorably for
teke~of s a2t forward positiong of the center aof gravity. The spray
characteristics of the bow wers satisfactory at a gross load corre—'
sponding to- 40,000 pounds, full size, and were superior to those of
the PBY. The tail turret was free of spray and: water at all of the
loads and speeds used In the tests. :

, The.trim limits of stebility were virtually unaffected by
changes in .the.plan form of the step or by the horizontal locatlon
of the center of gravity. An increase in the depth of a transverse
step from 6.5 to 8 percent beam raised the upper trim limits and
improved. the landing stability but decressed the range of stable
- .locations of" the center of gravity about 3 percent mean aerodynamic
chord. )

"778. Havens, Robert F., and Goldenbaum, David M.: Tank Tests of a
1/8~Size Dynamic Model of & Modified FPBY Flying Boat — . ‘
NACA Model 132, II - Tests with Power. HNACA MR No. L5K02&,‘
Bur. Asro,, 1945, o

Tests of & +-size dynamic model of a modified FBY flying boat

8
were made to determine the effects of powered propellers on .the
spray characteristics and the take—-cff a.nd, 1a.nd.1ng stability.

With power, the sprsy entered the propellers at gross loads
greater than 53.8 pounds (27,800 .1b, full size). Without power,
spray was clear of the propeller disks at values of the gross loed
up o 67.8 pounds (35,000 1b, full size) and only light spray entered
the priopeller disks at a gross load of 77.%4 pounds- (40,000 1b, full~
size), Less spray struek the wing and tail' with power than without '
pover., - . : S

S - -~ v o
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The powered propellers reduced the range of stable positions
of the center of gravity by 1l percent mean aerodynamic chord when
neutral elevators were used to define the forward limit and ele-
vators deflectod —25° were used to define the after limit.

The upper trim limits of stability occcurred at lower speeds
and trims with power than without power. This change 18 similar to
that obtained with a decrease in load on the water.

At forward positions of the center of gravity the model was
generally stable on landing with or without power. Skilpping thet
occurred during landings with the center of gravity aft of 36 percent
mean aerodynamic chord was reduced when landings were made with
pover: This difference in landing stabillty was small and may be
asgsoclated with the decrease in landing speed that is obtained with
power.,

779. Boll, Joe W., and Bavens, Robert F.: Tank Teste of a 1/8-Sigze
Dynamic Model of the PB2Y—3 Airplans with Increased Power -~
NACA Model 131. NACA MR, Bur. Aero., June 9, 1543.

The Consolidated Aircraft Corporation proposed to replace the
1200-horsepower engines of the PB2Y~3 flylng boat with 1800-horsepower
engines, and to increase the operating grosgs load from 70,000 to

76,000 pounde. Tests of a %—aize powered dynamic model of the PB2Y-3

were, therefore, made in Langley tank no. 1l to investigate the sta-
bility end apray characteristice at both the present and proposed
conditions of grosa load and engine power. The effects of acceleras-
tion on the porpoising and spray characteristics of the model were
investigated. The aerodynamic characteristics of the model with
seveoral setitings and configurations of the aerodynamic surfaces

and different amounts of power were determined.

Powered propellers increased the 1ift, slope of the lift curve,
and elevator effectiveness, and decreased the static longltudinal
stabllity. The effect of groes loads on the stable range of center- -
of—gravity position was amall for the gross loads tested (70,000 to
76,000 pounds, full size). Increasing the powor snd grose load. had
little effect on tho aftar center—of-—gravity limit:of stability but
moved the forward limit aft about g percent mean asrodynamic chord.
Deflecting the flaps from 0° to 40° decreessed the range of stable
center~of—gravity positions about 2.5 percent mean serodynamic chord
and moved the rangs aft 13 percent mean aorodynamic chord. A greater
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change in stability characteristics resulted. from changing 'bhe ﬂ.ap
deflection from 0° to 20° than ‘Ffrom 20° to 40®, Incrdesing the . .. .
accelerat.ion did not change the speed range, in whieh porpoising
cccurred, had,. 1ittle: effect_on the freq‘uency of an average. ‘perpoising
cycle, decreased, the amplimds sof porpcising, "and had little effect
on the formatioh and distribution of epray..A large amount.‘ of sprey
hit the propellers at the gross loads tested. .
780. I.and., Norman S., and Posner, Jack- Tank Tests of a lfl'l—-Sizo
Dynamic Model of the Bureau of Aeronautics Design No. 22ADR,
Class VPR Airplane — langley Tank Model.206 — TED No. -
NACA 2361. NACA MR No: LSHO6, Bur. Aero., 1g45.

Tests wene made 1n Langley tank no ,n; 'bo d.e‘teminé the 'bake-off.
and landing stabili'by and. spray characteris'tics Gf a %—l-size powered

dynamic model of the Bureau of Aeronautigs des:!.gn number’ 22ADR flying

boat. The behavior . of the model in rough wabter was: briefly investi—

gated. The model was modified by changing fram a ll-5° V-—step to &

30° V-step with 'bhe game poaition gt the keel ROV
To obt,ain. stalling attitudea :Ln .’che a.Lr wi'bh & forward center-

- of-gravity positioniand full power, .'Lt was necessary to change the

stabilizer incidence from 'bhe design value ofwil- 5° 'bb -9. 5 1

At the design gross weigh'b (105,000 pgw.nds, full size) no spray
entered the propellers end only: lighﬁ spyay.hit.thé fldps, Two
lover trim.limits of stability we¥s.observed .at moderate and high
planing speeds. The model would fun steadily at .trims between the
two lower limite after damping ‘Had been ‘applied,.but & slight dis—
turbance would-.start the porpdising iotion agein. ' Changing the
plan form of the step.fram 459 ¥V to 30° .V raised the lower of the
two lower limits‘ The range of stable positions of the center of
gravi‘by wvas satisfactory. Changing from the 45° V-step to the
30 V-step moved the forward center—gf—gz:avity 1imit aft.  Landings
in smooth water wers steble eXcept at a stalled -attitude where light
skipping was. observed. Ko violent behavior wag noted during taxi-—-
rung, take-offs, and landirge in wave 2 feet high and 82.5 feét -
long, full size, In waves 5.5 feet high and 110 feet long, full
8lze, the model skipped very violontly after landing and a moderate
amount of water entered the propellers during take—offs and taxi-runs.
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781. Olson, Roland E., and Haay, Marvin I.:  Tenk Tests of a
'-}l.é.sm Powered Dynamic Model of the JRM-1 Flying Boat -

with thée Hull Mcdified for: Increaaed Grose Loads « Langloy
Tank Model 180. ‘NACA MR'No. L5KD5, Bur. Aero., 1945, -

The changes in the hull of the JRM-1 flying boat which were
believed desirable for normal operation at a gross load of
51655000 pounds’ (3000-horaepcwer onginas) were incorporated in a

l-—eize dynamic model. These changes 1ncluded an increase in

forebody length of 5.63 feet, a decrease in afterbody iength of
T.16 feet, an increase in beam of 1.50 feet, a change in plan form
v ~of the:step from transverse %o 309V, and a forward movement of
..the step. The forebody.and afterbody planing surfaces were added
to an elliptical streamline body and the tall of the streamline
body was:warped up-to form a horizontal. dsckline. The depth of the
*‘hull, end’.the proportvions and reletive locations of .the wing and
tail corresponded to those of the JRM-l, Tank tests of the model
(designated as Langley tank model 180) were.made térdetermihe the
spray characteristics, resistance, and take-off and landing gtablility.

aar
47

: The spray characteristica of model 180'were ccnaidered satis-
factory at a grods load ¢orresponding to 165,000 pounde and acceptable
for limited operations at a gross load of 185,000 pounds. The spray
striking the flaps was slightly less than .that of the model of the
the JRM-l. ' The roach from under the afterbody struck the horizontal
tail et the root, butthe addition of breaker strips on!the tail
extension prevented this wetting. -Inboard spray strips eliminated
‘the.spray from the propellers up:ito a lead of .200,000.pounds and
eliminated epray from the flaps up to a losd of 185,000 pounds.

With_ avdepthof step of 9 percent beam at the -centroid, stadble: -
‘landings were made at all trims end at forward and after positions

of the center of gravity, The take—~off time at & gross load of
165,000 pcunds was estimated to be 54 seconds and the distance

- 4300 .feet. - With Gonstant deflection of the elevators of -20°,
take~of{s were stable at positione of the center of gravity from

2L to 37 percent mean aercdynamic chord. The locétion of the main
step was conaidered Batisfactory. :
: : re

o These testa indicated that the spray characteristice and &
take—off and landing stability of model 180 were more satisfactory
than those of ths modsl of the production JRM-L at an overlecad
carresponding to 165,000 pounds.

e
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782. Olson, Roland E., and Haar, Marvin I.. 'I‘ank Tests of a.
' Powered Dynamic Model of & Flying Boat Having an Afterbody
Length-Beam Ratio of 4.7 —~ Lapgley Tank Model.203C-1 —
TED No., NACA 2351, NACA MR No, L5128, Bur. Aero., 19&5.

£

Tank tests of a .]l_.a.-size model of & hypo‘bhetical flying boat

having an afterbody length-beam ratio of 4,7 and a fore'body length—-
beam ratlo of 5.2 were made in Langley. tank no. 1 to determine the
take~off and mnding st&bili‘by and the resistance characteristics.---

t

.l
¢ -l—

The range of stable ‘t¥ims was less than, tha'b of:anodels wi’oh
conventionel afterbody’ leng‘bh—‘oeam ‘ratios, but the range of- stable "
positions for the Genter of gravity was approximately the.same Bg
that of most models. The landing stability with the depth of step
used in the tesis was satisfactory. The hump trim and -resigtance
were lower -than thoﬂe for models with conventiona,‘l. afterbod.y length-
beanm ratios. . . X

PR IR

A
I

783. Ward, Kenneth E., Dawson, John R.: and. Land, Norman S.:' Tank -
Tests of Two Models of the Consolidatod; gt Plying Boat'l-
N.A.C.A. Models 87 (Dynamic Model) and 85. NACA MR, CAC,
Nov. 3, 1938 . BTN S N

- i A t .o %

Tests wers maaa 1n Langley t.ank no. JL to inVestigate 'bhe _
longitudina,l s%abili‘cy and resistance oharacteris'bics of e, %—Q—Size s

dynamic model of tho; C_onsolida__ted wxe model 3l]flying ‘boatamd
verious modifications. THée stability tests were mede by towidg
the model with & conatdnt acceleration and noting the trimand -
behavior of the model at various speseds. The model was unatable,
with the center of gravity in & forward position, . Frcre&sed ‘Btax
bility was obtéined ¥ith & rearward movement of the center of . -
gravity  or with a forward movement .of the step. Modifieastions
which consisted of adding planing surfaces at ths sternpost |
reduced the amount of the reack which hit.the tail extension:
General resistancé tests of the original. configuretion and of some’
of the modifications, and specific free—~to-trim’ resistarce- tasts
of a %‘-size mod.el of an earlier version which had a smaller beam

and a different bow form were made.

AR
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T84, Raymond, Ss, and Tamaazewuki, K. M.3 Tank Tests on the
s Porpolging Stapility and Spray Chayacteristics of & Single
- Engined Twin Flcat Seaplane (Auster V), Rep. NQ. Aero. 2088,
British R,A, E., Wov. 1945, -

Tank tests were made of a. powered dynamic model .of the
Auster V float soaplane to investigate porpoising and spray char—
acteristics during take—~off, and landing.

The seaplane is unstable with the stick neutral both in takewr,
off and landing. With the stick back, there is a wide range of :
stable trims for take—off and  landing if.one~third engine povwer is. .
used; with engine .off, the landing run is uhstable.: There is no
upper limit of stability although the floats have long wide after—~
bodies and shallow steps.

Spray is heavy in choppy water and there 18 some 1nberference
between the bow spray and the propeller. The tailplane and rear
fuselage are saverely wetted throughout the hump-speed reglon.

*785. Sottorf Wt Tauchstampfen 1m.Modallverauch (Porpoising in
Model.Tests) FB No. 1385, Z.W.B.

Porpoising tests were made with a Plexiglas model conslsting -
of flcate, wing, and tail assembly. For average angles of attack,
the model and the full-scale airplene ars both stable and in good
agreement. Alteration of the moment ¢f inertias, position of the
center of gravity, and replacement of aerodynamic forces on the
wing end control surfaces by reduction of weighte of moments have
no influence.' ' Changes of load and afterbody kael angle have, how-—
ever, a largs efféct, Lo L ‘

*786. Lechner, ‘Het~ Tauchstampfversuche am Flughoot BY 222 (Porpoising.
Test 6n the Flying Boat. BV 222). Rep. No, Hf 206/ , Inst., -
fiir Seeflugw. der DVL, July l9k2. . :

Porpoising tests were made on the BV 222—?2 at three gross -
weights, and the resulte are compared with corresponding ‘model
tests. The influence of wind on the stability limits was alsc
investigated. Author

Author - -
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*787, Lechner: Tauchstampfversuche an einem, Zweischwimmerflugzeug
- . (Porpoising Experiments on & ‘I‘win—Float Aircraft)
. -FB No. l%}h‘ ZIW.B.J Feb lo, lgh‘,‘l' -

Porpolsing oxperiments were cerried ou'b on a 'bwin-float alreraft
of the type Ar. 196 with three different welghts and pogitiong of the
center of gravity wifh and without .landing flaps-deflected. to deter—
minag.-the limits of dynamic stability on the water. The results are. .
compared wi'bh tests . of modele._ The in.fluencg of ‘the propeller 8lip—
stream ig etudied. e S Cos Auther

788. Ebert, _--John-_w.,- Jr.: ‘_-r'axi«_mee'éslof 'bhe'Boeing' XEBBl Flying- :
Beoat Made with the NAGA Events Recorder. NACA MR, Bur, . .
AGrO., Fe'b 23, 19)4'31 - -

Time-—hietory records of. propeller rotational epeed, torgqus,
trim, airspeed, water speed, and elevator -and rudder deflect-ion
were obtained with the NACA events recorder during 'baﬁe—offe -and .
landings of the Boeing XFBB—1. flying boat. The tests were made at
Beveral combin&tione of grosg weight flap d.eflec‘oion, and take-off
and landing trims for the purpose .of obtaining the trim limits of
stability, the take—off and. landing stabllity, .and the reglstance,

for comparieon with similar data obtailned from tests of a -iaa—size

unpowered :dynamic model,.{abstract 759). The uge of -the date obtained
with the evepnts recorder for determining the stabillity and resist—~
ance charaeteris'bice and the take—off and landing times and.distances
is discussed. It was found that the trim limits of stability
ocbtalned during teke-off and landing runs were not as clearly
defined es those ob‘bained. 'by elowly changing trm d.uring Tuns at
constant speeds, - - I -

The XPBB—l ehewed no eigns of skipping. At low speeds it
tended to yaw j:o the lef'b s and the, bow spray was sucked into .the
lower part of the propeller disks, The trim limits, of estability
and resietance of. the. full-size flying boat were compared with those -

of. the -f-o-size model. ' The ldwer limi'b of ‘bhe fulL—size flying 'boa'b

.agreed cloeely with 'bhet of. the model. The ree_ietance of the: full—-

gize flying. ‘boat was greater than that of the model, and wes greater .
d.uring landing than during take—off. B R . .

¢ e

-
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789, Ebert, John W., Jr.: Taxl Tests of the Nevy XPLY-1 Flying’
Boat with the NACA Events Recorder to Determine the Loca~—
tion of the Stable Range of the Center of Gravity. NACA MR,
Bur. Aero. R May 24, 1okh, .

Tests of a Ccmsolid.a’ced XP4Y-1 £lying boat were made tO ‘deter
mine the Genter—of-gravity limits of stability at grode loads of
45,000 Brd 50,000 pounds. The date wag obtained with the NACA events
recorder. . It-was found thet, with flap deflections of not more
than 20°, the stable range of positions of the center of gravity
was fram 24 to 36 percent mean seredynamic chord at 45,000 pounds
gross load and from 26.8 to 36 percent mean aerodynamic chord at
50,000, pounds gross loed,- The forward cemter-of-gravity limit was
approximetely the same as that determined by tank ftests of a -8--size
dynamic model of the XPkY-1l (abstract 258), and the porpoising _
motion‘of the full-size flying boat was moye violent then that of .
the model. Deflecting the flaps moved the limits aft, The limits
were further forward and the stable range of center—of-gravity
positicns-was wider without power (as duiring a landing) than with
powar. The horizontal tail wae struck by water at low speed. The
bhump -trim occurred at a lower speed during landing than during ‘the
take—off. -

790. Parkinson, John B., and Olscn, Roland E.; Tests of & 1/5Full-
Size Dynamically Similar Model of thHe Army OA-Y Amphibian
- in the NACA Tank ~ NACA Model 117. WACA MR, Army Air -
Corps, Jun. 9, 1941, : S

Tests were made in Lengley tank no. 1 of & ls--size dynamic

model of the Grwman OA-G amphiblan and various modifications to
analyze the: uncontrollable tehdency of the QA--9 to poraoise and to
make changes that woa.4 eliminate the porpoising. Tesss to detor-
mire the trim limits i stebility and landing stability were. mede.
Modi1ficatlons to the model included incressing the step depth,
ventilating the step, fitting swallow-tall and notched e'beps » moving .
the step aft, and increasing the forebody kesl angla by 2.1°.
Expericnce .and previocus tests on the full-aize amphibilen (abstract 768)
showed that: Ingtabllity octcurred during landings and that no diffi-
culty was oxperlenced during take-—-off. The wesults of the tests
showed that the cause of the tendency of the 0A-9 to porpolse was a
¢ 'nation of a shallow step and g lower trim limilt of stability

. N
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.-which rises with speed above the stalling speed. The bshavior of
. rthe. model was greatly improved by incressing the step depth,

ventilating the step near the center line of the afterbody, or
fitting a 30° swallow-teil step.

' Observations of the presaure Just aft of the ustep wore made
using.a multimanameter. It was found that a small negstive pres—.
sure exlsts aft of the step. The negative pressure increaged with
the increase. in speed and wag greater during porpoising and lsnding
at high. trims than at low trims, The negative pressure on the -

._after%ody is considered to be an, important cause of instability at

high speeds and trims,

79L. Olson, Roland E., and Land, Norman S.: Tests of a l/B-Full-
Size Dynamicelly Similayr Model of the Comsolideted PBY Flying
Bopt — NACA Model- 12k, ch MR, Bur. Acro., April 3, 1941.

L]

Tenk tuvets were made of a g-size dynamically similar model of

the Consolideted PBY flying boat to determine the longitudinal sta—
Pility characteristicp wvhile on the water. Provision was made in
‘the model for 20°, 309, and 45° V-steps in additioh td the basic
transverse step. The V—steps were located so that the mean depth
of step was egual to the .depth of the transvaree step at the same
station,. -

. The variation in plen form of step had in general only.a small
effest on the stability. The amplitudes of porpoising were slightly
lower with the 20° V-step but were higher with the 45 V-step. A
breaker step on the tail extension reduced the flow around the tail
and had a negligible effect on the stability. Lengthening the
afterbody 28.9 percent and removing the chine flare -0h the after—
body. Increased .the stavllity but required an aft movement of the
breaker step for sffective control of the spray on the tail. The '

.amplitude of porpoising decreased with increasing acceleration._

791a. Stout 'E. G.: Report on the PBY 1/8 Scale Dynamic Tank Tests
oy aththe N.A.C.A Towing Basin. Rep. No. ZE;28-005, CAC,
'-'.:'.“ 19 1 .'J" co .

" The results. of teste' (a'betract_ 791) of the longitudinal ste—

bility and spray characteristics of-a%'-size dynamic model of he

Consolidated FPBY flying boat made at Langley tank no. 1 ars discussed
and summarized. Construction details of the model are presented.
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792. Olson,:Roland E.: Teste of a.1/8-Full-Size Dypamically Similar-
Model of the Consolida’ced PBY Flying Boat — N.A.C.A. Model 12UD-2.
NACA MR, Bur. Aero., July 14, 19&1.. J :

Additional teste were ‘made of & %-—size dynamic model of the

Consolidsted PBY flying boat (abstract 791) with the 30° V-atep -
moved aft 1.33 imches. The results.of the tests showed that the
forward limit of stable positions of the center of gravity was '
moved aft by an amount approximetely equal to the change in posi-
tion of the step., The after limit was moved forward by an-indeter- .
minate amount. ’ '

793. Olson, Roland E.: Tests of @ 1/8<Full-Size Dynamically Similar
© Model of the Consolidated PBY Flying Boat with a 209 Vee
Stzp —~ N.A.C.A. Model 124D~3. NACA MR,.Bur. Aero., Aug. 25,
19hk1.

Tests were made in Langley tenk no, 1 of a g--size dynamic

model of the Consolidated PBY flying ‘boat with 2.20° V. step which
had the esame position &t the chine as the 30° V step of abstract 791,
Changing fram the 30° to the 20° V step in this maunner effectively
moved the step foxrward and caused a corresponding forward movement
of the forward center—of—gravity limit of stability. :

T94. Land, Norman S., and Zeck, Howard: . Testa -of .a 1/8-Full-Size
Dynamic Modol of the XPhY-—1 Airplane with Scale Power —
N.A.C.A, mudel 143. NACA MR, Bur. Aera., March 11, 1943

=

' Tank tests were made of a L-aize self-propelled dynamic model

of the XP4¥~l flying boa‘c The model wag towed Just ebove the

water tb ‘determine the aerodynamic characteristics. Constant speed .
and accelerated tests were made qQf. ‘the model in the water to deter—
mine the trim limits of stability, the stable range of positions of
the center of gravity, end the landing stabilivy. The model was
towed under the main carriage because a recent air-flow survey
indicated that the airspeed under the main carriage was about

5 percent above the carriege speed. This 1s a more normal mansuver
than the 10 percent lower airspeed encountered when the model is
towed under the' auxiliary carriage,
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full ‘ch:cust, do not ca.uae any markgd. eha.r;ge ig tne lift, agg trimning
moment coefficients, - The staple yange of positions of the center o
of gravity was parrowed from 10,4 percent to 7.5 perceant of. the o
mean aeprodynamic chord when the thrust was, increased from 50 ‘peréent -
to 100 percent of scale take—off' thrust. The effect of flap deflec—
tion on the stable range of positions of the cen'ber of gravity is
noted, . .
795. Bell, Jos W., Olson, Roland E., and Goldenbaum, David M.:
Peats of a 1/10-Size Dynamieally Similar Model of the
. Consolidated XPB3Y-1 Flying Boat in NACA Tenk No, 1 -
NACA Model 147. NACA MR, Bur. Aeroc., June 1%, 1943.

“ Pegts were :made in Langley 'bank no. 3. of a -;‘:5 —size self—propelled

dynamic model of the Consolidated KPB3Y—-1 flying boa'b. . '.'Lihe 'pestg

of the model and modifications provided informa.tiqn on: the,f;aer
characteristios, stable range of positlons_ of the cen.ter ef . gravj;ﬁy,
trim limits of stablility, spray characteristics, landing stabiiity,
and directional estebllity at low!speeds+.:Chapges in form investi-— .. ..
gated included variations of the-depth:of, ghep,: 1oca*bion of . the ste;b,
ventilation-of the step, form:of.the- bew,r:fgz'm o.f tha afterbody,

and angle of afterbody keel.

I'b wasg found. that the mpd.el was y.nstab}.e aerodynamiqally,when
towed above the water. This instebllity ceused difficulty in making
landings and may have affectéed the stability characteristics While -
on the water. The.effect of a emall change. m the Vertical lgcation
of the center of gravity without a corresponding chanse in the loca—'
tion of the pivolt axis_ of- the. n;odel wag found to be relativelsr smail
and to be subjecth. to cqnputation. By. ;noving the step forward a '’ $
distance equal to %.35 percent mean aerodynamic chord and
by increasing the mean depth of step from 4.8 percent beanm to
6.4 percent beam,: the -forwerd centep—of—gravity limit was moved
forward 4 percent:mean aerodynamic chord and the aft 1imit was B .
moved forward -l pergent: mean aerodynamio chord. This mod;Lfication
reduced the fendericy to. skip during. landing. .'The . cen’c.er—of—gravity
limits were moveqd farward 1 percent mean aerod,ymmic chord by mov,ing
the wing aft 1, percent mgan aerodynamic chord. . Skipping was elimi- .
nated by.the use of artificial ventilation but the center—of—gravi,ty
limits - wea'e unaffected A, decreaae .in the angle of’ af'berboay kesl
from 79 %o 5° narrowed . the stabie :pange of center-—oi‘—-gravity 1imits
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and reduced the upper trim 1initd but’ aLd Hot afféc'h the “lAnding
characteristics. The spray in the propellers and flaps was not
improved, by .the, use of the lower bow. In_geggyal, tha center-of-
gravity limite were moved forwarq anB, he. ;rim 1imits' of‘ ﬂtabilifby
were -Lowered by increasing the def}ection of “the Tlaps. The vt 4o
1nwestigation Qf. the yewing moments with ‘the Basic afterboﬂy shcwed.
directional instability ab epeeds from bcit’ 25 to 30 kndts (fwli
size): . The magnitude of ‘the unstg:ble yAWing ‘mometits’ was roduced’
by uqa of an, afterbody with cuﬂp gian Tbrm near the decon& step
*¥796, Lechner: Unterauchung des Tauchstampfverhaltens einer Ju—52—See
. {(Investigation of the Porpoiaing of a Ju—52~See) UM No. l3h0,
A Wiy July. 15, 19k, PR T el :
A Ju—Se—See equipped with 4, flpat of 11,000 liters diéplacement
vas investigated. The measuremsnts wéie made for two woights of
the airplane with landing flap at 25° deflection. In & number of
‘paKe—offs the pitching wel detétmined and cempared with model tebts.
The influence: of .the wind .on stability lﬂmits vas camputed. ' Author_

or
ML

"79'{ Mccaig, 59 Wa,‘bar St bili’c.y Testd ‘o 'Saro 57 E’,u-,teci with iv
" Shetland Bull'Bottam, Wing-Tip “Flodtd, "dHd Teil] st
.'Rep. No. H/Res/180, Britieh M, ALE, E., oét 12, 1944‘

2 i, ety
Tevar s, LYR

Taka—nffgnm‘landing testa wara madg tq determine ﬁhs 'Er‘ms‘"+
limits of stability, trim €racks, &nd elevfator eflactivengb‘s of

Sero 37 fitted with a --]-'.—-—-siza model of the Shor-b Shetland. hull

N el e LR EREH
bottqm, wing~t1p floats, and tail. Tha teste wera made at yarious
combinations, of .gross.: weight, centermqf*gravity position, and flap
deflection: .. Seme of the resylis of the tents are. cgmparea"mth
those of praviqus. tests of the sams.seaglane fitted witﬁ ‘the
Saro 37 tail- R R IS :

Satisfactory stability wag obtainad at e gross 1oad of -
120,000 pounds (full aize) with neutral or up eleyator at normal
and aft center—of~gravity positions. At a gross losd of '
130,000, pounds (full size) the upper end lower trim limite of
stabllity coincided  in the. vicinity of hump speed, and the gsaplane
tended to yaw to starpoard at speeds less than huup Bpged. Bounce
porpoising { skipping] ocourred during some slow landings at normal
and aft center—of-gravity positions. Moving the center of. gravity
forward lowere@ the upper trim limit end the trﬂm track; and vice
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verse. The change frcm the Saro 37 tail. to the ShetLand tail had s
1ittle “or no effect on the trim limite of stdbility but the Shetland .
tall gave & higher hump trim and was more effective in changing

trim at speeds near get—away. . .o

(See also abstracts 498, 584, €00, 754, 909, end 910.)
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*798 Croseck, H.. Das Steuern der Seeflugzeuge auf dem.Wasser.
~w R H., vol, 135 no. 19, Oct. 1, 1932, pp. 283-286.

Steering of ‘seaplanies on watér; study of charecteristic move~
ments; drifting on water; steering on straight coursgs; turning;
based on conclusions, certain factore for des;gn of eeaplanee are
established and presented

C S Eng Tnd., 1932, 2 1155
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Latera;. Ste.’bility Under Way - Heel Stability

*¥799. Diemen, F. Z.: - Flylng Boats ip a Seaway. Z;F,M., vol. XVIII,
Oct 11; 1927, P 1+1+8 _ T
The reletion between wind and waves, and the stability of
flying boats with auxiliary stabilizing units near the -hull or' &s
inherently stable hulls is discussed. There are two principal
cases, when the veldcity of thé boat through the witer is small-and
when the velocity is 1arge with respect to the wave velocity. )

The properties of the flying boat during take—off in a seaway,

and the pelation between the motion of wave and hull, with determina—
%tion ‘of the stresses impressed on the boa} are discussed.
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The boat form is discussed; finally, wlth examples of Dornier .
Metallboote, construction, fllustrafing the relative merits of keeled
and flat—-bottcm _comgtruction, . . Jour. R.A.S., Sept. 1928 p 826

800. Emery, E. G., Jr.: Hydrodynamlec Stability Study.
BAC Rep. No. D-2220, May 1939

!. . . : j_J.-'_l_ .
The results of hydrodynamic tests of a laqsize model of the

bull and stub wing stabilizers of the Boeing 314 flying boat are

presented in the form of four progress reports. These reports deal

with various modifications to the stub wings that were, designed to
improve the transverse stability.

Prqgress raport no. 1 —-Bec&uee it vas, believed that by

depressing the:bew wave the transverse stability would be improved,
the chine was extended downward and two different radii of flare
were inweatigated The- mndel was tcwe&\at three anglee of inci~

dence (7% ’. 7,, and 60) of the stub winge but np nnprovamant in
stability was found in the critical range. R SN

.. Progresas, xgport no. 2,~ Spray strips of two different wildths

extending outward horizontally from the side of the hull were investi-
gated. The spray strips were ineffectual in improving the transverse
stabllity.

Flaps, hinged at the step of the stub wings, were tested at
deflections of 0°, 109, 20°, 30°, and 40° with the leecward flap and
then both flaps deflected altesrnatively. The improvement in the . .
transverse stabllity was of gufficient importance to warrant further
investigation.

- Progresh repoft no. ‘3.~ The flaps testéd previcusly were

extended In span so that the area was increased 27.4 percent. The
larger flaps gave slightly- better-transverse stability at speeds L
in excess” of ll milee per hour :

R L MR

Pregress‘rsport nei 4 The dihedral angle ef the stub wings o

wvas reduced frem hE to ll and the model wag tested with the stub

2 iR :
wing fiaps deflected 0°, 10°, 20°, 30 , and ho° The traneverse

CI!!-,—!!i-i-
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stebility was lmproved appreciably and. there was.no.tendency for

the stub wings to "dig in." L \

801.. Bush, R. G.: lateral Water S'ta‘bility Model 3l)+ Dynamic quel.
. .BAC Rep No. D—2870, Och. 3,91:,0 -

Hydrodynamic tests were made of a 0. 09~size d;;mamic mode;. ‘af

.. the Boeing 314 flying boat to improve ‘bhe lateral s'babili'by in a
manner that would minimize structural changes &nd additional design.

The model was towed beside a 26~foot Chris-Craft motor boat on

Lake Washington. The mpdifications investlgated, include auxiliary

wing~tip floats in conjunction with the stub-~wing stabilizers, -

retractable wing~tip flaps in conjunption with the stub wings, and

a complete redesign of the stub wings.

The wing-tip flaps, apparently, would be satisfactory if the
wing tips were permitted to touch the water and iTf the seaplane’
were 1n notion when cri‘bical upsetting moments occurred

*802. Sottorf, 7.3 Schleppversuche mit ginem Seitenachwimmer des
Zentralschwimmerflugzeuges Vought—Corsair (Towing Experi-
ments on an Qutboard Float .of a Singls Float Vought-
Corsair Seaplan,e) . .FB, No. hhé Z W.B.‘._; L

The capsiziqg oi’,_q qingle flqat Vought qusair peaplane was

the reason for delermining the, ;na:gnitude and . directiqn of the

hydrodynamic veriical fiorces.on.an mt‘poard floa'b ot various rolling

speeds. The mesasured forces ‘reach a maximumm of B percent of the
statlc buoyancy of the float. Therefore, in the present cage the
capelzing of the airocreft must be atiributed solely to the wind—
force moment. The result confirms that rolling conditions may
arise, during .which the gtabilizing force..of the. Loutboard floats
may disappear. It is therefore. advj‘sabl.e to avoid curved botitom
surfaces on outboard fleats and sponsons. .- +:.- Au'bhor

*803 Full: . S‘ba'bili‘bﬁt und Steuerbarkeit des Flugbootes BV 222 beim
Rollen auf dem Wasser (Stability and Mansuverability of
the Flying Beatp BV 222. for Ralling on the Water)
;. 'Rep. No. H 56/2, Inst. fﬁr Seeflugw d.er DVL, March. 2, 19%3.

The stablllity of a seaplane on the water was formerly investi—-
gated for steady conditions only. The influence of motion and of
angle of yaw are of decisive importance for rolling on the water
so thet model measurements for these conditions become necessary.
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. The calculat.ions of the squilibrium condition t.hat appears. while
rolling at an arbitrary angle with respect to the wind and at.an

arbltrary velocity areperformed. Since the bases of the calcula—

: tions were not exactly appliceble end somewhat incomplete; the
accuracy is claimed to be only falr, The margin of stability ls

in reality probably scmevhat larger than calculated here. But as

.. fer as tendency is concerned, the behavior of the. airplané agrees
.well with the results of the calculat.ion. Author

%804, Spask, G.: The Maneuvrability of a Seaplane on Water. Ing.
v .. v, Veb., Akad, Ean.dl. No. 105, 1930.

A standard Avro- airplane, type SOLK, tfi‘bted. wi'bh flosts was
used for this investigation. The maneuverability tests were made
with stiff floats and air rudder, stiff floats and braking rudder,
flexible floats and moment gege, and flexible floate alone. The
flexible floats gave the best results. | Ses also "Aeronautical
Research in Sweden," by Angstrdm, Jour. R.A.8., Oct. 1929,

R pp. 897-914.]

Eng. Ind., 1930: . 1575

*305 Pa-;bat Modelverauche zur Eraiftlung der Kurs—-sta.bilitat beim

wol . Starten und Treiben (Model Studies to Determine Directional

Stability in Take-Off and Drifting). ¥B No. .10%, Z.W.B.

It was observed that a:tyin-engine seéplane tended to assume a

" position psrallel to the waves while.drifting.. In drder to investi-

gaté this problem, a procedure was developed .for model studles in

. the twing tank, . The double -pontoons with variaue modificatione
" were then atudied. ' Author

. ::- . L P e wes B . Y
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806 Piersgm JQ: Model Ku?BaM-l Towing Basin Teats to Improve
Pirgotional Stability Belaw Eunp ﬁ:peed. Bge, Rep. Ne. léb'r.
STy July 20,:3gka, T T P i _

RN S "b"‘ C s \_.._)'-f

LI

Iﬂ conjunction with yawing tpsts on- ‘bhe PBM--3 hodel at Stevens
Ins'bitu'be of Technolosy ‘(avstract 33&) the. X.PBQM-l hull. model (%ﬁ-scale

' 'SIT model hoh—) wag alao tested. The rasul'bs o ‘bhésq model yaw
teste at: pre»hump speeds and- aubsequent £1light- oports of taxi runs
of :therdctual Bhip indfoated an exténded region of directionzl
instability on ‘the water, Several modifications ‘of -bhe,model were
made and tested to. improve! thia undeairable bharacteristim The -
begt- solutfon 'best.ed wag &' side atep on. the after'body extending :f‘rom
the -chine to &bave the-runnihg’ waterline abmzt a&e—;tourth‘. of the K

way frcu second. to main step. I S g..,_,h-u oY 1
: C e T S .f.-.'.-i-v:-'

EA Cap e

Although ‘bhis side s’cep does not make the mo&él entire],v stable
thrqughou*b the  Bpeed range, sufficient improvement in the stabili'by
is ohtdined to enable the yawing to be controlled.._ R N e

L T

807. Anon.: Report of the Civil Aeronautics Board of the Investiw
gation of an Accident Involving Civil Aircraft of the
United States NC 15376 which Qccurred in San Juan Harbor,
Puerto Rico, on October 3, 1941l. Docket No, SA-50,
File No. 5106-41, Jan, 16, 1942.

The orash of a Sikorsky S-h2B flying boat during a night
landing in San Juan Harbor, Puerto Rico was investigated by the
Civil Aeronautics Beoard, It was found that the captain landed the
Ilying boat in an unduly nose-low attitude with a slight drift to
port. Almost immediately sfter contact the aircraft swerved
violently to the right and broke into several major sections. The
water was smooth and there was & bright moon almost dirsctly over—
head, tending to lessen depth perception end determination of
sideways motion,

808. Milliken, W. F,, with supplementary remarks by R. Bush: -
Report of Dynamic Yaw Tests, Model XFBB~l. BAC Rep. No. D-2838,
Exploratory testa of directional stability of & L-—size dynamic
model of the Boeing XPEB~1 flying boat were made in Langley tank
no. 1 (see abstract 759). Test occnditions were: 8° yaw, O° roll



YT

196 ” - Naca- RM No. L7d: " ¢

+a

HYDRODYNAMICS opity NFEIRETEL T BTE
Lateral Stability: ‘Uhder Wey — Directional S’sability L e e

" Pk
. M
” M N N

and free Lo rOLl; fred o yaw +8’° rrde ¥o o1l and o8- rol!:- The -
model appeared {0 be gtable and ccnt’rblla’b'te in yaw at speeds where
it wae planing entirely on the forebody. When a.yawing mobion’ :
started it was sometimes accompanied by a pitching oscillation. v

The model was damaged during ‘the, h:l;gh-—epeed portion of an accelerated.

. Tha supplementary remarks discusls water flow &bout the model o
end d.escrfbe the .eccident which resulted in thé destruc*bion ‘of £he" L
model. 'Directional ingtability. et low speeds 18 attribute& Yo' tT'xe Lo
roach which wets the stern and tail ex’oension‘ SR L

.-.5...‘- .-'1', .
R H '...

*809, Full, G.t Versuche iiber des S‘beuem w6n Sae:flugzeugén Baf
dem Wasaser (Experiments on the S*bsering of Seaplanes on
Water). UM No. 613, 2 .W.B., Feb 1o, 19#0,-

et U
e

After a short review of :hhe equilibriwn of an aircraft yawing _
on the water, the magnitudes. which ‘ave characterisdics of -a comdi~ = '~
tion of equilibrium are giver-and their détermination e tried-on '
two airplane models. The measursmente are intended to give infor-
mation only ebout the order of megnitude of the results. A more -
acourate method of measuring is a.evaloped., which shall be used in
further experimen'bation. . o " Author

(See also sbstracts 518, 623, 736,..746, 747, and 788.) B

-
-
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810. Websbter, W. W., and Clark, W. D.: Flying Boats for Trans—
oceanic Service. Jour. Aero., Sci., vol, 1, no. 2,

April 1934, pp. 55-66.

An enalysis is made of the camputed asrodynamic performances
and weights.of component parte of groups of hypotheticel flying
boats, half of which are biplanes and half monoplanes, the other
primary variables being engine power and stalling speed. All boats
in each group are gecmetrically similar. A summary comparison ig
made on the basls of:

Pay load xA"verage econcmical speed X Range
Grogs welght X 1000

Camposite performance =

A monoplane has greater ‘spesd than a ‘biplane but has less
range, load carrying et'ficiency, and bomposite performance except
when the wing loading is ccmparatively high Maximum speed, range, .
and load carrying efficilency increase with increasing gross weight.
Although there is sume decrease in speed as & pesult of overloading
a given design, the renge and composite performance are greatly
increased. _

811. Wood, John H., and, Pepoon, Philip W.: Free-Spinning-Tunnel
- Teste of 1/16~Scale Models of the Curtiss-Wright XSC—1.Sea-—
plane and Landplane — TED No. NACA 2311.. NACA MR No. L35A09,
Bur. Aero., 1945, -

Tests were made in the Langley 20—foot free—spinning tunnel

of L--alze models of the Curbiss-Wright XSO-L seaplane and land~

plane to determine the spinning characteristics. The effects of .
control settings and movements upon the erect and inverted spin and
recovory characteristics of esach model were determined in the
normal loading with flaps and slats retracted. The effects of
opening the slots fully or partially, equally or umegually, werse
also determined. Tests were mede with both glots fully open and
with flape down. BEfPects of moderate mags varlations were deter—
mined for the seaplane model. Tests to determine the rudder-pedal
force for each model as well as tesis to determine the relative
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effectiveness of tail and wing~tip parachutes as a spin-recovery
device were also included.

The landplane exhibited poorer spinning characteristice than
the seaplane model. When the elevator was neutral or down on the
lendplane model, aileron-against settings retarded recoveries and
when the elevator was full-up, alleron-with settings retarded e
recoveries wherees on the eeaplane there wag little effect of
aileron setting.

*812. Tomotike, Susumu, and Tmai, Isao: The Interference Effect
of the Surface of the Sea on the Lift of a Seaplane.
Rep. No. 146, Aer. Res. Inst., Tokio Imperial Univ.,
Feb. 1937. :

The appreclable interference effect on the Lift of a seaplane
produced by flying near the surface of the sea, and which according
to experiments carried ocut at Fellxstowe may produce a 10 percent
iIncrease in the maximum 1ift cannot be sstisfactorily explained by
the -ordinary vortex theory. In this paper a mathematical analysis
is-made of*the problem of celculating the 1ift of a flat plate:
placed in a two-dimensional continuous etream of fluld which is.
bounded by a free surface on the lower side of the plate, assuming
various values for the angle of attack of the plate and for the ’
distance of the plate from the free surface. It 1s shown that for
practically important angles of attack, such ag 10° or 159, the.
11ft is increased by a'few percent due to the presence of the free
surface when the dilstance of the plate fram it is of the ssme order
of magnitude as the breadth of the plate. The surface of the sea
being considered as a free surface, by assuming the water at rest
and neglecting gravity, the theoretical resulis are applied to the
cage of a seaplane taxying over the sea suxface, and 1t 1s shown
that for an angle of atback of about 150 the maximum 1ift may be
expected to be increased by about 6 percent .when the-distance of
the wing fron the surface is of the order. of the breadth of the

wing.

Jour. RAS, June 1937,-p. h9¥.
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813. Nelson, William J., and Ebert, John W., Jr.: An Investiga—
+tion of the Alr Flow Around a Mardin FPBM-3 Flying Boat by
Means_of Tufts. NACA MR, Bur. Aero., April 16, 1943.

Observations by means of tufts. were made of the air flow .
around a Mertin PBM-3 flying boat teo eid in the determination of.
possible methods of reducing the air drag. The behavior:of the .
tufts on the hull and tip floats was recorded &t varions airspeeds
by still and motion pictures teken from an accampanying airplane; .
tufte on the wing, nacelles, radar fairing, and gun -turrets were
observed but not photographed -

, The tests showed that: . . . '. T

. 1. The air flow over the hull was generally parallel to the ;
directlon. of flight oo e o

2. As a result of the cross flow over the sharp forebody
chine, flow separation occurred above the ghine which caused the
tufts in thie. region to -stand eway from the surface. The violence
of the separation was greatest at low airspeeds.

3..A flow separation siniler to that over the hull occurred
ahove the chine on the tip float. Flow separation alsc occurred
behind the step on the tip float at all flight speeds. ‘

4 Flow separation occurred -on the bottcm of the hull for
approximately 10 feet behind the main step. Ths length of the
region of separation was greater at the high-speed condition. The
flow was also.disturbed behind the vertical steps on the sldes of -
the afterbody.

. .. 5. The flow;was turbilent over the engine nacelles, shead of
the windshisld, around the Junecture.¢f the radar falring end the

hull, behind the top turret, and behind the Junctures of the tip

floats and the tip~float struts.

Blhh.Rennie, J. D.: The Problem of. the Long Range Flying Boat.
Jour. R, A 8.5 vol. xxx:tI, no. 208, A;pril 1928, 128 26&-,295 -

The effects of varioua aerodynamic design parameters on the

water and air performances of a flying boat .are investigated angd :
discussed; the vesults are presented in tabular and graphical form.
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Flying boats may be dilvided approximately into two classes —
fair weather boats and general service boats. Some reguirements
for the seaworthiness of general service boats are mentioned. It
is shown that sn increass in get-away speed or poweY loading
increases the time and distarce reguired for take-off, and that a
head wind during take—off increases the air drag but reduceas the
total resistence. Increasing the aspect ratio of the wings or
decreasing the getuaway speed increases the maximim range and
decreases the crulsing speed. Decreasing the parasite drag
increases both cruilsing speed and range. Decreasing the specific
fuel consumption of the engines Iincrsases the range and has no
effect on the cruising speed. A fuel systam adaptable to wvarious
mothods of refueling is described.

815. ‘Phelan, Jcohn J.: Spin Tests of 1/1i4-Bcale Models of the
XS03C~l Landplane and Seaplane. NACA MR, Bur. Aero.,
Jan. 20, 1940, . L

_ Tests’ were made in the Langley 15-Tovt free~ep1nning wind
tunnel of a Ez—size model of the Curtilss XS03C-L1 landplane and

seaplane to determine the effects of loading changes; open and
closed cockpit canopiss; rudder, slevator, aileron, and flap
deflections; and slots on the spinning cheracteristice. Subsequent
teats were made to determine the effects of tall modiflicetione on
the landplane and seaplane and the effect of a uniform 1ncreaae

in gross welight on the seaplane. '

" In general, the seaplane recovered frdm spins more rapidly
than the corresponding landplane.

816. Donlan, Charles J.: Spin Teste of 1/16-Scale Models of the
' 3ﬁ-3 Landplane and Seaplane. NACA MR, Bur. Aero., Jan, 12,
19 O

Tests were made of a ;uusize model of the N3N-3 landplene and

float seaplane in the Langley free-spinning wind tunnel to deter-
mine -the ‘effects of loading changes and control dispoaitions and
the effect of cowled and uncowled englines on the splinning charac-—
teristicd both of the landplane and seaplans itypes. A series of
tests were also made with varlous tail modifications,
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In the normal—-loading condition the landplane spins were

. generally easier to.hold then-the segplanie sping. The landplane

ténded to give slightly flatter spins with consequent .Ilonger

© recoveries than the- seaplane.- The effects of control.djisposition,

variations in mass, and center—of—gravity positions on the spinning

characteristics of the two models were similar., A rigld comparison

- of ths tio models cannot be made at this time since-the. laniplane

“fiodel was tested at a slightly higher .equivalent altitude. (The.

effect: of an increase in eltitude is to flatten the spin samevhat

'and o retard recovery.) This may partially account for.the
. :lnferior re;:overy charac'beriatics exhibited by the landplane model. _
.

’81’7 McHugh, Jamesg G.3. Tests in the NACA J,9-Foot Pressure Tunnal
,",, - of a Tapered Wing wi th Spanwise: Spoiler Wirss Attachsd.to
R wits Upper Surface. NACA MR, Bur. Aoroi, April 12, 2940 ¢
s ‘fhe pfactice of mooring out large airplanes has necessltated
tEe use, of séme Form of spoiler to destroy. the  1ift.that.might. be
expef‘ienced on the wings of such ajirplanes in high winds. Although

spoiler boards" have been used successfully, tests were mads to
degezynine ,tHe spolling actiom-of a line along the upper=guvfacge "of
“the- wing a'bout 0.05 chord "pack from the-lgading edge: Tests were
made 'dt ‘tliree’ values ‘of Reynolds numbey,with wirss. which had
diamsters’ of 0.00568 and 0.01137 mean aerodynamic chord.

W

' fhe” yirés hastened the stgll and- 4increased the: drag but’ neither
. Wir‘e had any ‘apprecieble .effegt on the glopa of the liftscurve up
Y anéles ‘of attack of-about BY. The 1{ft coefficient et sta4il.
e "’Was hot Qonsistent],y affec;bed by Re;molrls number. ' Fleps’that- can
Yo deflec'be& upwa,rd would. be more effective as well as practical 1n
reduc'ing tﬁe lifi; R : - _ il

v e Lo . .
i -~ by LR N . T e Lo B . -'...l;-
s W . - s
, L 2
- [T et SN .
-_1_ ‘.,\a-_-.‘ [ . »

" (See El80 abstracts 1(-71,, 1{-87, 518 795; 826, and 831 )
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(See abstracts 468, 601, 735, and 826.)
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818. Liddoll, Robert B.: 'I‘he Aerodynamic Tests of Three Edo Floats
: . for the SB2U-~3, 0S2U-2, and XSB2C-2 Seaplenes —
‘NACA Models 106-K,. 107X, end 125-AE naca MR, Bur. Aero.,
.March 27, 19k2.

Aerodynamic tests were made in the Langley 7= by 105Paot. wind

“tunnel of [&-size] models of Edo floats for the SB2U-3, 0S2U-2,

g
and XSB2C~2 seaplanes (see a'bstracts 63k and 655). Lift, drag, and
pitching moment were measured at various angles of pitch (~10
to 16°, in 2° increments) at zero yaw, and lateral f'ox-ce(13 d.rag, and
yawing moment were meacgured at various angles of yaw (-5° to 20°,
- in 50 4norements) at 0° and 10° angle of attack. The data dre
‘" presented in the form of coefficien'bs baged on the volumes of the
- floats. The model of the float for the.XSB2C~2 had a lower drag
coefficient than the other two models at angles of attack from -2°
to 79, based gn the deck line. Minimum drag for all the models
occurred: at 0% angle of attack.

81.9 Cwley, W. L., and Others; Collected Reports oh British High

: _ Speed Alrcraft for the 1927 Schneider Trophy Contest. -
(Introd.ucticn by W. L. Cowley) R. & M. No. 13_00,
British 4Rc, 1931. L

Forty-—two reports describing the extensive research carried

""" out .in comnection with the 1927 Schnsider Trophy contest @re pre-

sented, in full. For the '‘purpose of classgification, they are divided
-lntvo the following. four groups: research; specifications, design,
-and construction; inspection end teating, and operational. The
geaplanes that were designed for the contest were twin-float sea~
planes. The Supermarine S.5 was a monoplane povwered by a water-
cooled engine, the Gloster IV was a biplans with & water—codled
engine, and the Short Crusader was a monoplane with an air-cooled
redial enginse.

Research.~ Wind-tunnel testis were made at the National Physical

Laboratory of -i'f-size models of the three seaplanes and many of their
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constituent parts, Tests were also made to determine the effect. of
interference between theperts, and a few other’ shixSblems wers s
investigatsd. Ths o seaplanes with ‘the. water-céoled engines sn&
with radiators s_preaa, over the suxrfaces of “tHe wifigs;- fugeldges, . .
and ‘flodts wers found. $o Pe, .supsridr to the . Cruseder, * The'air drag
of the’ Crusaaer was “de qreassd considerably ny’ c‘éwling the' cy‘linders
of the’ engins(r Sts_p gairi,ngs decreaged thé air drag of "E?ae floafs
of the GLoste . Methqds .of comparing the' drag of the va.I'iJoua .
floats are Ei*scussed The ‘tunnel test appears to be consistent
with the full-size tests. (See also abstract 354 )

i‘-[d— He kT F(‘} B

l‘ Fy AR bt 1e g

Aerod_‘ynéhic tests of modsls of" the ffoats and fusslags of ‘Bhs
Glostsr IV..and ;efig mpdel» of the Crusadér wel;'e madq a}.the Royal. t-<
Aircratt, Egtablishment. An. invsstigat:ton was' giade. .of serodynemic.:i
dirsctignal, Angtability. The effect on’ air dreg of t};xe protruding i
rivet hest on a. seaplane fl@&t was investigated by tunnel tests
of a I];--size and a full-size fioat,; The. beat dlssipation and. 4ir
drag characteristics of corrugated and uncorrugatéa ‘surffé‘ce'w "‘ i

radiatcms a:nd honeycomb radiatgrs Were csmpared. T Fui

ALpllial

;-, oot

Eit - Lo pekruun dtor Litgr 3T
Spedific frse-to-trim resistanae tssts of 8-sizs models of- ;'_g}.'
TSN . vt VLT oa

two: pairs 6E* floats “foi ‘the S j wsre made in the Willian Froude ,.,':1
National Tank. '“‘I“h's "speed limitatioms.of :the-towing carriage & ;stq o
tests toibe mide only at speeds less sthan..ene<half. gst-awéy speed 'y
{about. 80 kiiots} fill size). The models, differed dn: track, posi_tipp.
of the center of gravity, and wing. incidence. .The Epray of Ehe . AT
twin floatsiwas’ donsidered teo be composed of the inboard AAd gt
board bow blisters thrown up end out from the forebody cb‘ines, the ...
central fan (roach) caused by the -meeting:of iths: in'bibarﬁ't DOH . '
blisters, and Fhe rei¥ fans thrown up, abaft eachiFload; The 'height
of each portion of the spray wag measured-at: vaz‘isus 'sfxee_&s. N
P R

Full-size tests to determine the static thrust and the thrpst
under take—off conditions of various.prapellers’ for the' racing .
gseaplanes were ‘made at the Marine Aircraft Experimental Establishment
and the design of high-speed. propellers is:discussséd.: The sffects.:
on maximun- permissible engine speed .of a reduction’ in’ the mass of
the reciprocating and rotating parts is. discussed. L

Specificatidné 3 dfesign, and construction. ‘:E‘he Air Ministry

specifiqatiqna ~fc;r the Su_permarine s. .5 &re given. The specificatiéns

St
N

DO e
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for the other seaplaries are similar. The desian and constpiggtion
of the three geaplanses,.jhe Supermatine 5,3, - bhe, GlogtepraIVy ahd "~ |
‘the Sho¥t Cfusddsr, are.discussed,’’ Thé'__"_réegitg f tonkitests of 17

variowsmbdiPications 1o the: floate “of “Hhe 5.5 Are rmwmarlded: A
(See'alsk}"éﬁé'ﬁ’rfa;i,t.gbu.i_.);: The Nupier ¥ton Serieq VIIB in-line ' 7
vater-dosled engine, used. fn 4he 8.5-and the Gloster IV, snd the: * -
BritishiMekcviry radial eir-gooled enginsl.used’ in the Crusader, are .
described . woaiv dae N0 g pienn “73", v
Toanma e el g VA

Inspection Wid testing .~ Strength™tdéts of the fueelage of the
the S.5 and of the material used in the fuselage of the' Crusader

were made.at, the,Royal Aircraft Eotablishment. The hydrostatic. -
.longitudinal ani laterel stability of.4bo.Gloster’ IV floats. wers,
investigated gt the Maring Ajax:cyafg ,Experimental: Tatably shment.

ol ':-':; ' o wiy vk BIE .,.: 3, . .

' Opérational.- The -anglé qf Ethack and ldnding dpeed of the 5.5
vere.nigeisured A4 1t was. found thet’ ths angle of.avteck during -
landing waid ngt high enough to také advabtege, of Pieshigh maximum
lift coefficfent” of the airfolliigectitn Usad:. It.was considered

that ancther ailfoil section havidg s (8%est minigum dyeg and maximm
Lift would b8 more suitable. ™Gornerifg” oF twming around pylons

at high spoed ¥ms Bnalyzed. The'bebt Mmbdh spoed around the Schueider
Trophy course Wwas' Scmputed to be about 3 pepcent less than the
maximum speed in the straight Plight} thig veluo was in agreement

] i

with that sbtainhd in flight-tésts:” ThHe togt Flights of the sea—
planes are disdudsed gnd & short’adédndt of the rece at Venice,
Ttaly, t8:givery = “ . oo AT S
820. Gerner,” HV'M., and Others::‘ Collected Reports on British High
Speed Aircraft for the 1931 Schneider Trophy Contest.
(Intro@gqtigz\a;bx_.@._m Gartier.) R. & M. No. 1575,
Britiéh'ARc, 'Ig3%, - - -

Tok''repcrts describing the research done in comnection with
the Schnelder Trophy contest of 1931 are presented. The design
and construction of the Supermarine S.G8, a low wing, wire braced,
moncplane, twin-float geaplane are discussed. The conflicting
requirements of take~off, landing, and air drag of the floats posed
a difficult design problem, The development. of the Rolls-Royce- 1931 "R* -
engine and the design and construction of the propellers are reviewed.
The 5.6B and B.6A (used for trafriing purposes) were modifications
of the 5.6, which won the contest in'1929, - B .
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Wind-btunnel investigations of a %-sizs model of the S.6B were

made at the National Physical Laboratory. The investigations con-
sisted of: ‘tests of various floats in an effort to decrease the
air drag; tests of the air flow inside the wings for additional.
cooling of the wing radiators; tésts, of various propellers; tests
of ' the complete model with and without an operating propeller; and
tests of the directional stability of the model without floats in
the presence of a ground board simulating the sea during take-off.

A drag goefficlont based on volum92 3 was found to provide a basis
for comparison of the air drag - of various floats. : ,
The turning of high-speed aircraft around pylons wag investi-
gated by tests of the racing-seaplanes. Tests of maxlimum speed,
take—off time, and static thrust -of the seaplanes fitted with pro-
pellers of varying pitchrdiameter ratios weye made, . The flying and
weter handling cheracteristics of the seaplanes and the medical
aspects of high-speed flying.are discussed. A description of the
contest, and the establishment of a world's record maximum speed
of 407.5 miles per hour, which took plaoe neaxr Portsmouth, England,
is given.

821. Belsley, Stephen E., and Jackson, Roy R.: The Efféot‘of\
Amphibious Floats on the Power-Off Stability and Control
Characteristics of the Douglas C-4T7 Airplane. NACA MR,

Army Air Forces, Jan. 18, 1943, : .

Tests were made in the Ames 7- by l0-foot wind tunnel to .
determine. the effects of amphiblous floats on the power—off sta—

bility and control characteristics of a %i-size model of the

Dougles C-47 airplsne. Longitudinal stability and control character~
istics were investigated for three flap positions.

At any angle of atfack, the floats reduced the 1ift coeffi-
cient by & negligible am5ﬁﬁf At & fixed position of the center of
gravity, the floats reduced.the statio longitudinal stabllity by -
reducing the slope. of the curve of the pitching-—moment coefficient
plotted against 1ife coefficient by about 0.02, wvhich was.-equiva—
lent to shifting the. neutral point 2. percent mean aerodynamie chord.
The full-lbad stahility with floats was, however, greater than that
without floats because ﬂhe substitutien of- the floats for the’ landing
gear moved the center of gravity forward 3 perceni mean aerodynamic
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chord, The negative pitching moment (taken about the stability
axes) dus to the floete was independent of the angle of yaw. The
floats reduced the slope of the curve of the yawing-moment coeffi-
clent plotted against angle of yaw (static directional atebility)
by 0.000%. Three of four ventral and dorsal fins tested to com-
pensate for this loss in directionel stability proved satisfactory.
The floats did not change the control characteristics of either
the elevator or rudder. Substituting the floats for the retracted
main landing wheels and removing the tail wheel increased the
parasite drag coefficient by 0.0095 at an angle of attack corre—
sponding to high-speed flight. Extending the wheels of the floats
increased the parasite dyrag coofficient by 0.0070.

822. Hanson, Frederick E., Jr.: The Effect of a Wing-Tip-Mounted
Fuel Tank on the Aerodynamic Characteristics of a High-
Spced Bamber Wing., NACA ACR No, 5HO6, 1945.

Teste were made to determine the offect of a wing-tip-mounted
auxiliary fuel tank on the aserodynamic charecteristlces of a high-
speed bomber wing. TFuel tanks comnsisting of streamline bodles of
revolution corresponding to NACA fuselage form 111 and modified
veraions of fuselage forms 111 and 332 were tested. Fuselage
form 111 was tested at fineness ratios of 3.5 and 5 and at volumese,

to ;L.—o-ecale, of 300 and €600 gallons. The modified version of

fuselage form 332 was slso tested at volumes corresponding to

300 and 600 gallons. All tanks were tested mounted on the tip of

a semispan wing with the center line of the tank approximetely
one--half of the tank diameter below the wing-tip chord. One tank
of NACA fuselage form 111, having a fineness ratio of 5 and a volune
corresponding to 300 gallons, was also mounted in a central loca-~
tion on the wing tip and in an underslung position beneath the

wing inboard from the tip.

It was found that the wing-tip-mounted tenks caused an average
increese of 3,75 percent in lift—curve slope. This increase is
equivalent to an Inorease of 27.5 percent in the effective aspect
ratio based on the geameirical aspect ratio of 9. At a 1Lift coef-
ficient of 0.15, & wing-tip-mounted tenk had ocne-third the drag of
a tank mounted inboard from the tip and underslung beneath the
lower surface of the wing. At 1ift goefficients above 0.6, the
drag of the wing with the tip-mounted tank became egual to or lees
than the measured drag of the wing wlthout a tank bhecause of the
decrease in induced drag.
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The 'quiﬁed'. vératon off form 332 shad & critical Mach number
of 0.72 which vesg equal £0 the- ori'bical Mach mm'ner of t.lie wing at
& 1ift. ooefficient of Q. 20y i Sl Son s
823. Grouq:h, A. S.. Fulln'sca.le Lifh and D a.g gurves of a Sfba.ndard.

....Seaplane. R. & M. No. 1k148,. British ARG, 1931. S

The lift and drag cf a seaplane wer:e measured’ during glides

with the propeller stopped axnd with the propellsr o;oaerating at

zero thrust over a range 'of dngles of .attack fran 4° to 14,5°. The
drdg of .the, fixed propeller was practiqally oonstan'ﬁ up to about
100 anglg of ajtack.,” "' ' R L ]
824, Cushing, R. K., and Cocm‘bes, L. P.: Full Scal'e’"Measurementr_'-'---
.+ . of Lift and Drag of Large Seaplanes — Experiments on

te Blackburn’ "Ir:l.s v R & M. No._l35’+, Bri;biah ARC, 1929.

R S-S

'I'he lif'b an& drag of a Blackburn Iria flying boat were measured
during glides with the engines fully throttled and with the pro-
pellers. operating at such a speed as to produce zero thrust. The
‘method of determining when the propellers were operating at:
zeto thrust is described. - Therc was a difference in 1ift a.na. a’
large' difference in drag betweer the fully. throttled and zero thru_st
conditions. The drag of the flying boat with zero thrust agreed.
well with the resul'bs of mod.el 'bests.

825 Crouch, A, S.: Full. Scale Measurementa of Lift end: Dra.g of -
*- . Southempton Boet Seaplane. R. & M, No. 1391, Briti_sh__ABGf
.“_' 1931n . . . . . ER I -

T The l:lft. and drag of a Supermarine Sou'bhampton flying bpat
‘wele measured- during gliding tests without power at angles ' of =
attack ranging from 2% to 10° and the data are presented. A few -

g’lides were also mad.e with the engines fully 'bhrottled.. The :

maximum 1lift coefficient was not attained because of inadéqua{',e
control at angles of attack greater than 10°,

'8e6 Wileon, Herbert A., Jr. and Lehr, R. R.: F{:J_'L-Scale Wind~
:  Tunnel Tests of the 1/5-Scale Model of thé Reviaed -
XPBQM—l Flying Boa‘b. ‘NACA MR, Bur. Aero., Aprn 15, 1940

H

Tes'bs were made in the Langley full—scale tunnel of a -5-size
model of the rovised | Ma.rtin IPBaM—l flying boat to detemine Yo

‘ ‘-
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pcwer—off and povrex\—cn aerodynamic characteristics, propulsive char—
acteristics, control effectiveness, and to obtain data on flap - '
loads, fuel~dump valve cutlet locations, and air flow over the
wings and tall. Tho tests allowed the determination of the incre—
mente in drag due to wing-hull fairing, tall turret, main-step
fairing, and rear-step~turret falring, antemna mast and loop, tip
floats, bemb .racks, gun turrets, rotation of the rear-step turret,
and the gconfing hood, Some tests wore made to show the change in
aerodynemic characteristica ‘that would ad¢company & replacement of
the nacelles by extension shafts such a8 might be used with a
submerged engine installation. An estimate is mwade of the per—
formance for three flight conditions apd six model conditiome. The
resulte are plotted and a umber of photographs of the mod;al are

*827. Devk:in, M. M,: Lateral Stability of a Seaplane on the Water
in a Side Wind., The Screéening of the Tail Surfaces of &
‘Flying Boat by the Hull and the wmg. Rep. No. 166,
GAHI ,

-The changes of rolling moments and force of side wind aoting
on a8 seaplane in the cage of a simple roll, ‘given a congtant degree
of roll and a constant angle of drift 90 s are mvestigated 1n the o
first parb of the report, o

'I‘o £ind the coefficient of rolling moment me' and the coef-:

ficient of side force C,, five models of seaplanes were tested on
e moment apparatus in wind tunnel T-1l with and without the "Sea"
screen. “'The tests were made by the laboratory of the Experimental
Aerodynamic Department of CAHI. The experiments for . me were .
made with the folldwing positions of the modsl in relaticn to the
screen: . (1) submersion to the water' ‘line; 6‘2) ‘touching the ‘ecreen;
(3) at a distance of 50 'millimeters frot the soreen; (&) withouv
screen; the experiments for C, were made only for the first and -
fourth pesitions, . _ : :

Formulas are. obtained, to calculate. for each model with’ refeor—
ence to the center of gravity the aversge ‘¥dlues of the coefficient
of rolling moment C,nx and the derivative dCpy, / d6° representing

the intensity of itse increasing, aa well a3 the changes of these
velues generated By the influence Of the soreen in its given posi-
tion with relation to the model; the numericel values of these
changes, common to all the models; are also established,
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Formulas are obtained to calculate for egsch model the- value”
of the coefficient of side force for a model in the .pregence of
the screen and without it, also the correcting guantity for the
influence of the screen on the coefficlent of sid.e force.

S N * '

With kmowledge of the rolling moent and sicie Force fora-
seaplane model, calculated in relation to the cenbter of 5z‘ayi'by,
it will be easy to calculate ths rolling moment of & seaplane in
relaticn to any center of rotation. )

The effect of the aerodynamic shadow thrcnm 'by the flying boat
on the serodynamic characteristics of ‘the tail surfaces 1s investi-
gated. in the second pa.rt

" The’ 'ba:ll surches of 'bvo 'bypes of flying boats wore 'bested
for ‘their Cy &nd Ty values. The tests were made using isolated
tail surface, tail sirface in the presence of the hull and wing, -
tail surface in the presence of the wing, and tall surface in the
presence of the hull at four positions of the tail with relation
to the thrust line,

The effect of the flying boat on the asrodynamic character—
istice of the tail surfaces is resolved into components. The part
which each camponent has in the total effect of the flying boat is
determined. The maximum as well as the average effect which each
Pactor has on the tall surfaces is evaluated. Empirical formulas
are deveinped which permit calculstion of the total effect of the
flying boat on the Cyx and Cy values of the tall surfaces and
thus to trace the Cy and Oy curves of the tail surfaces in
actual conditions. A theoreétical analysis is made of the structure
of the amerodynamic shadow thrown by the wing on the teil, giving '
results closely corresponding to the experimental conclusion.

Airc. Eng., N,ov. 1934, p. 308

828. Tomotika, Susumi, end mai; Tsao: : Notes on the Lift and |
Moment of a Plane Aerofoil which Touches ‘the Ground with
its Trailing Edge. Asro. Res. Inst,.,. To]qro Imperial Univ.,

Rep. No. 154, July 1937.
Special equations for the ideal two—d.imensional elr 1ift and

moament of a plane airfoil which toudhés.the ground with its trailing
edge that were developed by Datwyler are cheoked. by using:general

A -l - .':J,
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equations for the 1if% and moment of a surface in the presence of
a boundary that had been ‘developed 'previously by ‘l‘cmotiha. The -
caloulations. yielded. the follcwing set of equations: v

% sin () (1 - G) Lo
and

Le-a\ © 1—=20 | °
% cot (mr) L : )....
(l - [ 05. \ & - 2“‘(1"“')]
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829, Garner, H. Mason: Recent Full-Scals and Model Research on
Seaplanes., The Aeroplane, Vvol, LV, no. 1434, Nov. 16,
1938, pp. 618-619 ,

Wind—~tunnel tests on a family of shapes showed that the air
drag of a conventional flying-boat hull with a transverse second
step was 50 percent greater than that of a symmetrical streamline
body of the same fineness ratio. Second—step falrings were found
to give satisfactory hydrodynamic characteristics and permit a
reduction of about 9 percent in alr-drag. Main-step falrings
reduce the drag by over 10 percent but unlegs retracted may give
unsatisfactory resistance characteristics. The possibility of
ueing ailr Jets in place of discontinuities in the planing bottom
1s suggested. Tip floats were found to be better aerodynamically
than stub wings. Longltudinal stability is mentioned and a few
general rules relating gecmetrical shape to position of trim limits
~of stability are given., Impact tests are briefly noted 1n which
von Kérménts impact formula (abstract 93) was substantiated.
Menticn is made of a wave recorder. | Précis of paper read at a
meeting of the Lilienthal Gesellschafi{ in Berlin. See also
Jahrb, 1938 der deutschen Lu.f‘tfahrtforschung {supp. vol.),

PP. 357-373.

'#830. Kohler, M.: Sechskamponenten-Messungen an einem Modell des
Flugbootes "Dornier-Wal” uber einer den Wasssrsplegel
darstellenden Platte (SixComponent Tests on a Model of
e Flying Boat "Dornier-Wal" over a Plate Representing the
Water Surface). FB No. 716, Z.W.B.

The results of six--component mesasurements on a model of the
flying boat "Dornier Wal" are given. The tests were made in the
wind tunnel over a plate representing the water surface at angles
of yaw from 0° to 360° and at various trime and angles of keel.
Several testd were made to determine the effect of rudder and
allerons., The results are discussed and compared with the resulte
of similar tests on a model of & biplane~floatplane (abstract gh%})l

uthor
831, Irving, H. B., and Batson, A. S.: Spimning Ex;periznents and
Calculations on a Model of the Falrey IIIF Seaplane with
Special Refersnce to the Effect of Floats, Tailplane
Modifications, Differential and Floating Aillerons and
"Interceptors." R. & M. No. 1356, British ARC, 1930.

Tests of a modsl of the Fairey IITF seaplane were made in
the T-foot wind tunnel of the National Physical ILaboratory to
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provide information on the spimning propertles of & typical twin-
float seaplane with special reference to the effects of the floats
on those aerodynamic characteristics of most importance in spinnlng.
The sffects of differemtial and floatlng ailerons, spoilers, and
verious modifications to the horizontal stabilizer on spimning

were aleo investigated. The tests were made on a rolling balance:

to determins the rolling and yawing maments due to rolling about

the wind axes, and on a six—component balance o determine the
rolling and. yawlng moments due to roll and sideslip. The rolling
moment due to rolling of the floets was positive for all angles of
pitch tested (27.5°, 42,4°, and £0.9°). The yawing moment due to
rolling of the: floats was negative at 42.4° angle of pitch and
positive at 60.9° angle of pitch. Large positive pitching moments
due to’the floats were observed at high angles of pltch. Inter—
ference of the floats on the horizontal stabilizer was responsible
for about one-third of this plitching mament, Spinning calculations,
based .on the test results showed that removing the floats increased
the margin of safety in spinning, although the sesplane with the i
floats should recover from a spin without difficulty.

832. McKee, John W., and Maloney, James A.: Wind-Tunnel Tests of
a 1/6-Scale Model of the XSC-~L Airplane. I ~ Loogitudinal
Stebility and Control. NACA MR, Bur. Aero., Feb. 23, 194k,

Pltch tosts were made in the langley T- by 1l0-foot wind tunnel
of a %-.—Biz'e model, of the XSC~L float seaplane to determine the
longitudinal stablility end control characteristlcs and the effects
of various model modifications made to lmprove the longltudinal
gtability. The results indicated that the model was statically
longitudinally stable, stick fixed 'and stick free, for the clean
condition with end without power. The original model in the dirty
condition beceme unsteble at high 1ifv coefficlents when power was .
applied. Tests of the meparated main float ln the presence of the
rest of the model indicated that, st low angles of attack, the'
applications of power caused the float to contribute only a slightly
more unstable moment., At high angles of atback, however, the float
contributed a large desmbtebilizing moment. By retracting the inboard
sections of the slat the stability was improved at the expense of
a reduction of CLmax" propeller windmllling, of about 0.5 but

without an asppreciable reduction  of Cf 5 With power. The addi-

tion of large end plates and more avea to the horizontal teil
greatly lmproved the static longltudinal stability, dirty condition,
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power on. Other modifications, including small end plates and
additional horizontal—-tail area -without an: 1mmqa$e in tail. gpen,
gave very little imprbv'amenb in stability. C o1

' 833. Bioletti, G... Wind-ll"unnel Tegte-of a:-1/12~Scale Model of
L the XFBS-~1 Flying Bge.t;- NACA-MR;. . Bux. .Aera, . Apri}t
1936 ) =l _--l.\-..-.'; _1 ‘]'._' ‘11-.-‘-'“' ,‘v

‘- B L P IR Tre e ten st

: Tests were made. in the NACA 20-foot pr}:peuen—researéh ‘bunnel

of a —lE-eize model of the S:lkbrsky XFBS—1 ﬂying boat, Measurements

" of 1ift, dreg,’ pitching‘ ‘ménighit;  2hd .yawing ‘moment: wgrg,md,e The
model was tested with two stablliders of different -size end with
. . Yarious modifica'bions Lo the hull and fillets.

-'...“""\ "5"‘1 ‘l,’ T e lze 5 0k
83’+ Roesi; Peter ¥ s e.rﬂ Riebe, John M.: Winda-ggunnel Tost; of
i i a Eg-scale, Model, of the Martin FBM-3 Airplane without Power.

P e NACA M’R, ‘Byr. Agrp., Sept. 12, 191;1}. _

Sl o . S
Tes‘bs were mada in the Langley 7—- by lo-foot tunnel of a %é—size

..,.
‘b-_'

O model of the Mart;!.nLECBM-s ﬂ.ying b‘oat, Wi'bhOut pover, (1) to deter—

“mine.the aerodypamic effects, of gb@nging the. incidence off ‘the
* gtandard- PBM-3 : wing.  nacelles, and tip floats, (2) to studf the
"a#talling characterigtics, of.: hg ta,nﬂard 'PBM—3 wihg and & new
- twisted wing by meens. of, t.uftq for the flap-up conddtion;, and
-{8) o determine .the perody. ¢ ‘characteristics of the FEM-5 tail
uhit on the PBM~3 modgl... In ad,di%ion, pressure SUYveys were made
‘to.determine - the sngulexlity. .o;f the air flow at the mouth of the

3 naaelles of the model. a-m} ‘bhe pressures in the nacelles' proper.

. r-,-,

“ ".».-,‘ K

G - -, The resul'b;s are -plot‘bed and. a number of photographs and sketches

ta-__.‘ . }:rr.

-'*ﬂ'-'- are inoluded.. hied Deiel e o e
' _(See a.lso abstraots 437; 510; 621& 625: 706: T5hs 756, 779: 780.1
2:3-"."-!'-'.". &nd. 7911'.) . - xod e 4 -
LX) . t _'" . U '; 'I._. ‘T-’ .--' " =, . = B . . - . -
e I L T L -
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*835 Smith, !‘red.erick, H.e Hints on Seaplane Operation. Aero
Digest, vol. 36 no. 5, May 1940, pp. 40, hl, and 79.

'Recamendations ars given in ragard to equlpment and accesasories;
precautions before take~off; and meneuvering during take~cff, afier
take—-off, and in lending. It is recoamnended that the seaplane stay
near the water and aveid river-velley flying.

Jour. Aero. Sci., July 1940, p. kil

836, .Anon.: Holsbing and Lowering Seaplanes fram & Ship. .iuus'tr.
~ Flugwoche, .vol. X1, ‘no. 8/9, 1929, P 159, :

. A dascrip‘bive a.rticle with faur phbtographs , showing & flexib].o
slipway dowered from the deck of a ship and treiling in the sea,

Jour. R.A.S., March 1930, B. 290

837 Ebel, Willia.m K.s Oparating Chamcteristics of Large Flying
BOB.‘bB- BAE JOUI., "Ol. h’3' no. 2, A-'u.g 1938 pp- 7—12

The operating conditions cbtained during f£light, take—off,
and landing of large seaplanes are ctmpared with those of landplanes.

.The contrcilability end maneuverability at very low water speeds,

handling and docking, spray cheracteristics, s.nd porpolaing char—
acteristice of large segplanes are discussed. .The trend towerd
increansed heam loadi and the leck of lmowledge about porpoising
are pointed out. It ies considered that wing flaps having high 1ift .
end low arag"imxsi'ove take—off performance and ease of landing more
than do h flaps, Flight' oharacteristics s aerodynamic
control, and thé division of dutios betwesh the members of the
operatiag -orew 4re discugsed. TFlying scals models of proposed sed—
planes afe i'egarded. as being valuable in the development of the
proposed: seaplanes. Conventional model tests in wind tunnels end
towing basins provide basic design information, and the flying

'models [ intermediate in size between the full-oize airplans and the

conventional models | supplement this information by serving as
prototypes to develop the refinements of the full-size. seaplanes.
Seaworthiness ig discuseed with reference to the forced landing of
the NC—3 and its Bubsequent 205-mile Journey seiling in the open
ge& in rough water.
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*838. -S¢diiateuery Gi H.t  Operating I‘robieuns ) Flying ng?m IR AT

BAE Preprint for meeting,m@ct. 15 3o 1, 1936. »

Prébleins encountered’ in the Pacific Di'bision of 'bhe Pan: American
Alrvays System are‘discugsed with comments on a typ:lcal flight along :
the alrwvay from Alameda ‘¥o Manila. Ce i ‘.

Ha, ‘ii‘“-;: ' Jour. Aero. Soi., Jan. 1937, p. 128,
839. Gbombes, Trep ot Tests of Anchors for.Use on Flying Boats.

ARG M, Nq. 11;2;9, Brihd;st; mac, A3

[ ‘.’J St PP} -__‘i M

An inves@iga'bion wa.s \made at ’bhe Ma, ine Airéraft Experimenﬁal
Esteblishment te, dedermine the. conditions under which, emchors A
oporate,-4o ‘devglop appa.ﬂa’*bus ‘and technigué For - tes’ting anghors,-’'. .1
to invedtigete dhg ‘pogstbility of testing scdle ‘models .of apcl;ors P
and to improve the efficienoy: qﬂ seapl&ne ancycrs S EPT S !

“ Thei holding force of an anchor 18 G.ependent o 'bh_p. sﬁape of
the anchor .and tha! ‘size of the flvkes, and. varies only siightly -
with the weight Gf the anidhar, . Stopkless diichors have gualler
holding forces thén anchors with. stodks 5 “dnd ‘denerakly terd td be
unstable. :The .holding force of an anthor-decréases :;‘apidly as the
angle of tke ocahle to thothwiaental repsesy; and becamed very
small at angles grea.ter “than 20°,;, ;:nc ési‘ng“‘the weight -of Tho
anchor -‘eable™ip of llttle welue in Ancisesing the Jolding force of
an anchor-unden. steady’ cénditiongy :put may be of value when' there. - -
is considergble "smatch" in-the geble, The hoélding forge of an
- anthor may be.prédicted satisfactorily froft' tests.of a acale model
1f the.size of tﬁe particles dn tho ,modie}f sea-ted. is approximately. oy
to the eam sca.a.e es the model anchor. SRR, O

' LI S B LN ‘

[See also Engineering, vok. 1&1, new 3633, Jume 5. ¢ 1936, pp 6&5.—627 -
" “Inst, Nav, Arch., paper no. ll For meeting Apr. 3, 1936.
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*840. Moebu-, L. A, Adyoreft Seamnlhiy. Aero Digest, vol. 16,
no. 4y April 1930, pp. 68-70. 2 L

T Handling of varioua types of seaplaneés in teke—off and landing
is described and illustrated by sketches; conditions of wind and ~ °
vater require special maneuvers.

Eng. Tod., 1930, p» 1573

841, Ma,ycock, R. B,¢ - Alymenship 2t Sea. Jowr. RAS, vol. XXVIIL,
. 163, July 1924, .pp. 430-462, Discugsion, pp. 4G2-L74.

* The ‘Handling and maintenance of seaplanes on the wator are.
discussed. It 1B considered that seaplanes would be more useful
if they were not ‘dependent on bases ashore, but were moored on.the
wvater and operated from :large mobile floating docksi. Buoys and
mooringes and the useiof drogues and water rudders.inm:mansuvering ..
at low speeds on the water 1s discumsed. In addition to kmowledge
of tvhd“vperatior of aircraft. in the aix, aeaplane pilota should
have & precﬁical knawled.ge of seamanahip. N

LIy -r-',l'
*8hoy ‘Pacher, w.: Alighting of .Flying Boats -on: Rouglz Sea or in the

‘fil - Dark. Flugeport, vol. 26, no. 3;Feb. Ty : 193h,¢pp. 5154,

"am 7010 26 nO. l"; Febn 21’ 1931‘" Pq 73«
teat X .
A brief. deac-riptj,ve account 1s given vbf *muliar problems .
regarding tha landing of ﬂying boata on rcugh asa or i.n the darlc

LA sketch of a devioe ror landmg -.m the dark Ehowa -& TOpe
passing through a loop attached -t0 & shdck abdorber and trailing
behind. On contact with the surface an!lmpulse fis communicated .
through the shock absorber io the pilot and :lnd.icatea s previously
detemined height a'bove the surface -:’-‘.9; PR A

fSe i

Jour R.A.5., Pob. 1935, p. 154,

%843, Ragosin, N.t Consejos practicos a los pilotos de hidravicmes.
Revista de Aeronautice, vol. 1, nos. 3, 4, and 5, Juns 1932,
. 110-115, u]y 1932, pp. 161-1614, Aug. 1932, PP. 204~207.
i~ (..' [y
Practical hints for seap}.ane pilo‘bs with particular regard to
precautions in landing, take--off, and taxying; geogrephical and
meteorclogical considerationsg., . ,. .

£ qr
-1 Rt

Eng. Ind., 1832, ». 11-66
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#84k, Brice, David: Flying'a Boat. Asronautics, Dec. 19k,
pp. 47-50. :

It is noted that when & Fflying boat is on the water it is
virtually a marine vessel and therefore subJect to natural and
man-made laws of the sea. The operation of the flying boat under
these conditions 1s discussed, Sections of the article refer to
nooringd, taxying, take—off, landing, and mooring procedure after
landing, -

Aaro. Eug. Rev., Feb 1945, p. 84

%845, Ademoli, Gluseppl: Flying Boat and Hydroaeroplane for Sea -
Flying. Flying, June 1918.

Limitations of the double-float seaplane for rough-water
landing, 'braining fl;ying, boat pilots, taking off, landing, and so
forth.

Eng. Ind, 1918, p. 209

*846. Anon.: The Flying Boat in a Seawey: Luftwacht, Sept. 1929,
op- Lo6-409,

A deecriptive account of. methods of using sea anchors to

- minimize gtregsges in & sea,

JOU.I'. R.AISI’ Jan. 1930, p‘c lil'l

*8L7, Anon.: Glassy Landings. Scientific American, vol. 160,
. no, 1, dan, 1939, p. 32.

Judging height accurately when alighting on perfectly calm
water l1s practically impossible. Within the last year, about
50 pilots and passengers have lost their lives in various parts of.
the world because of "glassy landings." Under glassy condjtions,
the pilot should not guess at height and follow the conventicnal
maneuver of gliding down and theh Flattening out a few feet from
the surface. He may flatten out too late, and nose into the water

.. with possiblo disastrous comsequences. What he should carry out

.1s a "power stall." At about 50 feet from the surface of the
wvater, he should open wp the throttle a trifle and pull the nose

. 8lightly above the horizon. The airplane will then lose albitude
slowly in almost stalled. attitude, The subsequent contaét with the
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water will be harmless, although to land in .a pcwer stall on the
much harder ground might .not-be so -Judicious.. .

e

Jour. R.A. S., Feb. 1939, . 111

x848, Smith, Fred: The Handiing of Flying Boats on the Water.
Aero Dlgest, vol 40, no. 6, Juns 19h2, 192 73—7k end 220.

Flying_boats have 1nd1vidual peculiarities when handled on |
water, though these are not important if there 1s plenty of space
in which to manecuver. Taxylng on the step 1s not reccumended by
vetergn pilots as lateral control 1e limited and the danger of
striking obJects in the water 1is increased. Mooring methods are
discussed and .advice is given on checking-anchorage positions.

Aero. Eng Rev., July l9h2, P. 37

*Bhg, Post, George B.: andling the Seaplane. Flying, NQv l9h5,
Zgg-_);g: b5, 92, 9k; Dec, 1945, pp. 30, 31, 78, 81, 82 .86,

Several fundamental characteristics that form the basis for
the wide differences betwesn handling & landplane and a seapléne
are described. The effect of a high wind force and centrifugal
force when taxyling & sesaplane is dlscussed, Detalled advice l1s
given as to speclal points.that must be observed by the pillot of a
seaplane on the take~off run, when landing, while taxying in noymal .
weather, and in maneuvering on the water during storm conditions,
Special piloting methods that differentiste the handling of a plane
with floats from that of a plane with vwhecls are noted,

Aero. Eng. Rev., Dec. 19%5, p. 67 and .Jan. 1946, p. 63

850. Stout, Ernest G.: ILanding Analyses for Flying Bosts snd .
Seaplenes ~ Payt I. Aviation, vql..hh; no. 10,.Oct,-l9&5,
PP- 137=-14Ll, - -, . . : : I

Tha landing of seaplanes 1n rough water 1s treated. -The
trochoidal theory of waves is.reviewed and the size of the waves .
in relation to the seaplane 1s descrihed. Landing technique is .
discussed, and the:necesgity. for considering the speed and direction
of the waves as well ag the.speed of the wind is pointed out. Tn. -
all but the heaviest. seas, -a take off perallel to the wave crests | .
is not consldered to be as:sabisfactory as .a toke. off direotly intc-
the wind, at least during the latter portion of the run. & :
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*851, Bastz, K.: Light Seaplane Pointers, Western Flying,

March 1940, pp, 1416, 24, o
Recommendations are given with regard to taxying into the -
wind, downwind, crosswind, 'burning into the wind, 'burning downwind,
gailing, teke-off, and landing. S ..s.; ’ o

-y
.- . -H--..-. -

Jour. Aero. Sci., May 19&0 314 ‘

852, Brimm, D. J., Ji.: s‘eaplhne Bandiing... ‘Ehe Tschniq_ue of
-Weter Flying, Aviation, vol. -36,% 004} J.,w”g! ] 937,
. pp. 31~33; vol. 36,'To. -2, Peb. 1937, Pp.
vol. 36: no. 3, March 1937: PP 304 31.1 7 'w: '..:'_ ""._.‘ TR

"‘"-*.—. - .

PR A

The art of seaplane seamanship- ie disoussed, in detéii‘ﬂ"-‘l‘he an
effect of the speed and direction.of the.wind: pnd i;,he gpB&4 dnd= 1
attitude of .the seaplane upen the water pandling Chardctefistids s .
are: shown. - The methods of ‘émbarking and d.isembarkihg Frioi- a eea-— 2
plane ramp, a float, & dock Or ‘piler, and. a beach are _‘d.escribed-,

The difference in performance between the land.plane %ype and thé

seaplane type.lis.shown and the piloting technique for taKe~cff dnd

landing in glessy watér end rough water is described. Auxiliary

devices..for.added convenlence and safety are mentioned and head

mooring: and. handling eq_uipment ére dd,scussed S ey N
g, ”..’. 2y < P AL

853. Goodwin, E. S.: Seaplanes. Takins Off and. Aligh‘b‘lpg

"R & M No.. 784, Britieh ACA, December 1921.
Fed TETw i o

The pilpp techniq_ue uged in taking off ar'd land:[ng marine
aircraf‘b 18-discusped triefiy with notes on the positiofi’ "of the "
pillot with rpppec‘b Yo, visi'bility ‘and’ spray. Lm»f—powered seaplanes
often experience difficiliy in rising.om to the-&tep" and planing, "
especlally in calm water. This can be overcome by\ Holding the
elevators up: and quickly lowering them, thereby decreasing the
trim. This may be repéated as often as necessary. Sticking of a
twin-float :geaplane mey be overcome by yawing the seeplane & few
degrees from side to side withithe midder, . For. night landings at
sea a stick, which projects down and is.hinged at. the bow of the
fiying boat and which is connected to the elevators, is ‘helpful in
flattening out. ’ohe glide neay- the yater. : :

BT INE N 5 E T Yt £
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#8554, Soennichsen, Th, E,t Die Seemannschaft- in der Tuftwarfe
éSailorship in the Air Force), E. S. Mittler & Son,
Borlin), 1938, '

This booklet is =» manual intended for the instruction of
personhel serving with the naval wing of the German Air Force. It.
refers to everything cammected with the handling and navigation of
water craft in the service, including the special high-speed motor-
boat classes required for seaplane staticne.' The menual is
ccamprehensive, instructive, full of practical experience, and up
to date. The towing and general handling of seaplanes on the
water is included, as well as regulations, sigoels, firet-aid
edvice, and so forth, A dictionary of epecial navtical terms is
added. All definitions given are precise and yet easy for novices
to understand. ' i

Jour. R.A.8., Sept., 1938, p. 862.

- *855 Post, George B.: Water Handling of Seaplanes and Flylng
Boats. Aeroc Digest, vol. 1%, no. 5; M&y 1929, pp. 51=53,

258,

Handling of géaplanes in water is discussed; definitions of

- weather—cock, step, planing, rock, and porpoise; advisable to taxl
seaplane aa slowly as posslible consistent with msintaining sdequate

rudder control; suggestions for handling of downwind course and

strong sidewind course; precautions in take-off; technique of

bringing ssaplane to float.

Eng. Ind., 1929, p. L647

*856 Hawkins, Charles J.: Wingas Afloast. Air News, July 1945,
pp. 25-28, 56, 58.

" Differences in the handling cheracteristics of geaplanes and
leandplanes are indicated. The specialized techniguee required -for
operation of a seaplane during the taxying, take--off, 'and landing
stages aro described briefly.

Asero. Eng. Rev., Sept. 1945, p.. T3
(See also abstracts 433, 601, 757, 820, 835, 872, and 888.)



~NAGA RM No. L7J1k .. . S .22l

IEESLCE | _  OPERATION
-, -3t B ¢ T - ’ N ’ Seaplane Bases

85"(. Paék, Harry. S.; Jret Air Terminals for Transatlantic Services.
. “iAero Digest,:vol. 3l; na. 5, Nov. 1937, p;p 16, 48, 50,
102.

"> 'Thé maintenance developed, by. Pan. Americen Airwaye for its
1arge transoceanic flying. boats is discussed, and’ the terminalg
- and faéilities .at Port Washingbon., Lorg Island, and- Baltimore are
described. The precise technique deVe‘lo;ped for safé end efficient
handling of the flying boats on 1and or when not operating under
their own power 1a outlined.

858 King, F. W.: Assisting Pake~Off and Alighting. Flight,
Ti-eT C.-iwole XXXVIII, no. 1@5.; July 4,, 1914-0, PD. 7, 8

A hydroplane launching gear fer stepless f‘]:yjng boats is
desczribed.* .The aircraft 1s mounted for launch,ing on a float-
‘ Extra thrust is brovided 'by several aircraft engines -arid 'airscrews
-mbunted on the.floats, . The air flow induced by the pfopellers
which are placed Just behind the wings of 'bhe aircraff, ‘Anéreases
ving 1ift and thersby reduces take—off time. ‘' Airéraft could be
- mownted for. launching without exterpal assistance. The floats of
the’ launching gear provide convenient tankage for refueling and
eliminate the need for & separate tender. Servicing operation
could conveniently be performed. from. t.he floats. _

859. Anon,: Australia's Inland Flying—Boat Base. Fli'ght; Yol. EVI,
.¥1 " no. 1868, Oct., 12, 19&4, PP, 396a—396f _ :

Lake Boga > in Victoria, Austrelia, has Been used sihce 19’42 as
& flying-boat. repair depot. ..The leke is almost perfectly cilrcular
in ‘shape; about 2 miles in dismeter, and about it fesb deep., -Slip-
ways, hengare, workshops, powerhouses, and fuel stores were built
“and main rail and road fagilities wexe znade avallable., . ;

~ 860. Cooke, Donald D.: Bases for Seaplanes. Aero Digest, vol. 32,
- = 7 -fo. 4; April 1938, pp. 24-28. - . . .

Bases f'or light seaplanees are discussed in detail, Particular
‘equipment used at. several known bages 18 described and the costs
- Involved are-:given. . Special .emphasis ie placed on’ facilities for
twin—float seaplanes, . ) .- . oo
N . - :
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...%861, Anon,:. Concrete Floating Drydocka Suggested for Docking,
‘Servicing Flying Boats. Amsrican Aviaticn, June 15,. 1945,

Pe The

An.ingenious floating drydock built of concrete 15 suggested
which would hold a seaplans securely’while it was being repaired.
The structure would contain & cradle on which the craft would rest
during its stey in drydock, Sketches are given suggesting tha form
and general construction.

Pech. Data' Digeet Sept. 1’9&5,5. p.-";13

862. Anon.:. Directory of Seaplane Basges and Anchorages‘ "Bull. -
No. 1JA, CAA, May 15, 19&1. o

The diractory lists all’ seaplans bases, anchorages, and
approved water areas, both civil and government owned, .on Fecord'
Fith the CAA. A base 1s 'a protected water drea having complete -

- gervicing facilities; an anchorage has limited facilities, and an
apprqved vater area has no facilities. S o .
863. Cooke, Donald D.s Floatplane Bases Cut- Expenaes and Time
- Aviation, vol, hh; no. 1z, Dec. 19k5, PD. 178-182. TICR

Expansion in the use ‘of water~based aircraft, especialxy in

-', nonscheduled flying, is anticipated becauses

l. ‘The provision’ ‘of & water—flying ‘vase- does not -involve .the
. heavy investments’ that are reguired for a landplane baso.

2. Buitable water—£lying ‘areds already exist at or nesr the -
1heart or every ccmmunity and 1ndustrial or’ recreational ‘area. -

3. Interest in water flying was 1ncreasing steadily before the
war [wOrld War II7.

‘4, Water flying bas atiributes-of fun and personal aatisfaction
that are uniqus in aviation. .

‘Types” of installation’ for hauling water aircraft out of the
_ﬁater, varjous types of heachiilg gear for use with ramps, facildties
for lcading and discharging passengers, and water conditions
affecting installations are discussed in detail, - .
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864, Anon.: Flying-Boat Moorings. Elight; vol. XLVII,:ne. 1897,
May 3, 1945, pp. 471#-475 e

A method of docking flying boats, devised by SaunderséRoe,
Ltd., .1s described. ‘Opposite the covePed hengar-dock into whick , |
the flying hoat 1s to be hauled there is a breakwater, parallel £o
the front of the hangar and-facing it. Between the breakwater and
the back wall of the hanger there 1s -an endless cable, the upper
run of which is supported on or nsar the water surfice by small .
buoys. Stops are spaced ‘about 10 feet apart along the cable. A
special hook on the bow of the flying-boat engages the cable, which
is used for hauling the flying boat ir. and out of the hanger. A -.
line from the breskwrater to the sterm of the flying boat is wsed to
control the- heading of the flying boat. :

*865 Anon.: Handling of Seaplanes in Airports. Illustr, Flugwo&he,
, vol. XI, No. 8/9. 1929, p.: 179. :

. A description with 14 photographs and Sketches of the handling
of' seaplanes and flying boats by means of trolleys, elipwaye,
.cranes, and floating docks.

~ o

Jour, RZA;S,,“Mar. 1950, p._2§0'

866. Doherty, Edward, Jr.. Hydreporte for the Private Flyer.

Waterporta for small Ploat seaplanes and emphiblans are dis-—
cussed as a possibility for ecdnémical operation and convenience to
private plane owners. The largs number of waterways avallable is
shown to offer numerous advantages with few dlsadvantages. The.
approximate cost of construction of water ports of different gizes
is quoted and reference 56 some available engineering,drawings is
made. _

*867, Mitchell, R. J.: Notes on the Ground Operation of Flying
Boats. The Alrcraft Engineer, supp. to Flight, vol. 18,
. no, 2, Mar. 25, 1926, pp. L78<1783: “

... Methods. employed in- leunching, bringing ashore, and handling
flying boats on ground. '
] ” “#ng: Ind., 1926, p. 332

R

K
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*868. Anon.:- Portsmouth's Plan for an International Airport at
Langstone Harbour. The Aeroplans, vol. IXIX, no., 1801,
Nov. 30, 1945, pp. 642, 643.

Details are given of a suggested plan to construct comblnation
Janding facilitles for 'landplanes and flying boats at Langstone
HBarbour, Portemouth, England. The scheme has been prepared for
three stages of development, the first of which encompasses the
enlargement of the.existing airport to accomedate Dakota-type
aircraft, the dredging of an adjacent mooring basin, end the
" provision of three water runways over 1 mile in length and with a
low water depth- of: 10 feet. Temporary landing elips and terminal
buildings would'be erected close to the maln road end electric
railway to London. In the second stage of development, the three
water runways would be nearly doubled in length and a new land bass
created on. reclaimed land., The erectlon of barriers across the
two sea inlets is provided to insure a constant water level throughout
the harbor, with a minjmum low water depth of 15 feet in three
runways and 12 feet in the mooring basgin and taxi chammels, In the
third stage the water runways would- be widened and extended by
further dredging, and "£ili" would be provided to extend the reclaimed
area In order to provide for a duplicate set of parallel runways for
the lendplenes. If riecessery, a water runway 18,000 feet long would
be dredged in the direction of the prevailing wind.

Aerc. BEng. Rev., Feb. 1946, p. 47

*869. Anon.: Radio Controlled Seadrome Lights Make Landing "Fielda"
of Harbours and Lakes. Cammercial Aviation, Nov. 1940,

pp. &4, 50,

Fluorescent lights mounted on floating rubber doughnuts and
controlled by short-wave radio are shown and described. Developed
for use as marker beacons for seaplane or flying-boat landing lanes,
the new lighits make possible night-landing facilitles for practically
every seaplane base,

Jour, Aero. Sci., Aero. Eng. Rev. sect, Jan, 1941, p. 26

870, Pennow, W. A.: The Seadrome Lighting System. Aviation, vol. 41,
no. 3, March 1942, pp. 14k, 145, and 203. ' )

An explanation is given of the Westinghouse seadrome contact
and boundary lights which provide direct fluorescent lighting, making

L
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night operations pessible at marine bases, Detalls are given oﬁr"_‘ﬁ,_
the structure of the lighits, the theory of operations, and their '~
application.

*87L. Anon.: Seaplaze Fusling. Avistion Maimtenence, ¢t 1945,
pp‘ &""53- .. ' . . e , ;

Drawings and descriptive date are given of the gasoline barge
‘and pump instellation used by Pan American Afrways for réfueling
large "Clipper-type" aivoraft. The particular barge illustrated is
designed for a capacity of 2000 galldhs of gasoline: but is 'is
suggested that the same desizn could be adapted to either larger
or smaller quantities of gasoline. Chief advantages claimed f9r
tho barge are that it eliminates problems c¢onnected with towing
geaplanes to stationary fueling facilities and relieves conggstion
at a base where many aivcrafi.have £d'be Pefueled simultaneously

' Aero. Eng Rev., Dec. l9h5, p. 57

872. Anon.. Seaplanes. Air Facts, VOl. h _no. 8 Aug. 1, 1941,
pp. 817, . y
Descriptions are given of somé'of the*ﬁumeréus light-seaplane
bages in and around New York City end a number of photographs are
included. Seaplane handling at the bases is described and the. .
technique of piloting light seaplanes in rough and ‘glagsy water 1s
briefly reviewsed.

(See also a‘;stracts K03, 408, 414, koo, 32, Wh1, 481, 8Y1, snd 876.)"

CAEILLTTINNY
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873. Anon, i Breakerg apd Surf - Prinsliples in Foresagiing.
H, 0, No, 234, Hydvographie Offiee, United Btates Navy . ..
Department, Nov, 194k, _ o

Breakers and surf are treated in three parts-
1. Theoretical and empirical knowledge of waves 1n shallow
water

[

2. Forecasting procedure-
3. Verification of forecasts from aeriel photographs

Wave velocity, wave length, wave refraction, vwave height,
wave steepness, and the character of the breaking wave are described
and discussed in great detail. A number of eguations are given: and
the results are shown graphically. Several examples are given of
predictions of wave formations around different topographical shapes
and the predictions are verified by aerial photographs.

(Bee also Sverdrup, B, U., and Munk, W. B.: TFapirical and Theo— Lo
retical Relations between Wind, Sea, and Swell., Trans. American
‘Geophysical Union, vol. 27, no. VI, Dec, 1946, pp. 823~827; and
Bverdrup, H. U,, and Munk ‘W. H.,: Theoretical and Empirical
Relations in Forecesting Breakers and Surf, Trans., American
Geophysical Union, vol. 27, no. VI, Dec. 1946, pp. 828-836.)

*87h, Ehring: Bindeutige Kennzeichnung des gemessenen Seegangs
aufgrund der HAufigkeiteverteilung von Wellenhohe,
Wellenlsnge und Steilheit (Clear-Cut Classification of
Measured Sea Roughness as to Wave Freguency, Length, and*
Steepness)}. ¥FB No. 1293, Z.W.B.,, Oct, 25, 1940.

It is suggested to represent the measured sea roughness by
frequency distribution curves of wave height, wave freguency, and
wave steepness. The numerical evaluation and comparison of the
gsea roughness ie made by the use of coefficients that can be read
fram the frequency curves. Author
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#¥875. Brauer, H.: Messungén und Becobachtungen des Seegang beim
Peuerschiff Fehmarnbelt (Messurements-and Observations
of the Sea Roughness &t the Light-Ship Felmarnbelt),

UM No. 579, Z.W.B.

The results of the measurements and observatlons made from
the light—ship Fehmarmbelt (Baltic Sea) are given and compared -
with each other. Based on the results of these measursments the
frequency curves of first and second kind for the wave-helghts and
of the wave-lengths are given for four-week periods in October
and November 1936. For the years 1937 and 1938 only observations
are used for the determination of the frequencles of the wave
heights and of the sea roughnesses. Finally, the connection between
wave height and sea roughness is established. Author

*876. Anon.: Sumoothing Out Waves of the Sea (Soviet Institute of
Water Trensport). Jour. Soc. Nav, Arch., and Mar. Eng., _
vol. 48, no. 3, Aug. 1936, p. 447,

A serles of parallel pipes carrying compressed air are submerged
to a depth of same 30 feet beneath the surface of the water. Each
pipe, 4 inchos in diameter, ls perforated with small holes several
inches apart., When a wave passes over the apparatus, the Jets of
compressed ailr reolsased through the perforations are sbated to
smooth the water suxrface.

With the use of strong "columns™ of campressed air 1t is
contended that a large wave could be campletely levelled.

Tests with a "wave-breaker" im the harbor of Sebastopol (Black
Sea) are reported to have shown that waves 3 or 4 feet in height
could be reduced in force and height by 40 percent. The wave
creste were entirely smoothed out.

An application to flying-boat harbors is conbtemplated.
JOI}Z'. R.A-Sl, Jan- 1937’ p. l?

877. Hidaka, Koji: Study of Ocean Waves by Stersophotography.
Jour. Ocesnogr., vol. XI, nos. 1~-lt, March 1939, pp. 693 — TOk.

Using methods of stereophotography a mmber of photographs of
ocean waves were taken. Data were obtained from these photographs
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and wave contours were plotted. Waves as high as 4 meters (about
13 feet) wers observed. The author discusses in detall the photo~
graphical methods used. - .

(See also abatract 850.)
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*878. Barrillon, E.: The Work of the Permansht Coemission for
Aercnautical Studies in Connection with Tests on Seaplane
Hulls. ILa Technique Adronmautique, no. 61;, Fe'b. 15, 1927.

Before the creation of the Permanent Camission for Aeronautical
Regearch (Commission Permanente d!'Btudes Aeronau'big_les), isolated
teste of seaplane hulls were occasionally carried out, but led to
no definite conclusions because the forms of the hull studiéd have
no relation one to another and because it is not certain that model
tests at constant speed are sufficient for est:bnating the qualities
of & hull, . .

When the Commission recognized the desirxability for carrying
out systematic tank tests on hulls, various modifications to
existing apparatus were made and the scope of the ressearch extended.
The necessity for tests on full-scale models and for the establish—
ment of a standard of comparison between full-scale and reduced-
scale models was recognlzed and tests ¢n full-scale models were
begun with a seriss of Romano seaplanes. Such tests are not yet
completed, but neither time nor money will be spared to cbtain good
results.

Model tests are also in course of execution &nd the reason for
the delay in cbtaining results in connection with the probiems of
take-off and alighting will disappear when the new S. T. Asg.
Laboratory at Marignone 4s completed.

Jour, R.A S., Teb. 1928, p. 111-9

Equipment

*879. Pabst, W.: A{nparatus for Méasuring Wave.s. z.F.M., vol. 2k,
no. 21, Nov. 4, 1933, pp. 598-600, ‘and vol ‘2h, no. 22,
Nov. 28, 1933, pp. 613-619. .

A moored buoy, in the shape of a-flat double cone, carries &
water pressure registering apparatus at the end of a vertical cable,
the length of which is adjustable to half the wave length or more.
The equations ¢f motion for a two-dimensional wave in uniform depth
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are guobted from Lamb, The expresseion for the pressure as &' function
of the deptHd is periodic with the wave, and is, integrated t6-give
the effective.pressure at any point and in particuler at the
registering apparatus. Corrections are required for the finite
depth of suspension and for the 1nertia of the whols apparatus

under periodic wave forces.

Exemples of errors are shown graphically for particular
agsunptions, and families of curves give corrections for any combing-—
tions. of wave length, cable length, and depth of water. Examples
of records are reproduced and the corresponding data are given in
a table. A chart showe Lilbeck Bight in which the measurements:were
made, . : C R .

[see also z.v.p.I., vol. 77, July 8, 1933, p. 755.
Jour. R.A.S., Oct. 1934, p. 850

%880, Cremona, Cesare: Il Carroponte Dinamametrico della Vasca
‘Tdrcdinamica di Guidonia. Atti 41 Guldonisa, No. 1, 1939,

Photographe and comprehensive diagrame show the bridge~type
towing carriage of the Guidonia towing basin. The apparatus,
weighing ‘only 6000 kilogrems (13,200 1b), uses 100 horsepower at
its maximum epeed of 20 meters per second (66 ft/sec). Quick
starting is given by an electromechanical device, which also gives
a varying range of speeds. Pneumatic tires have heen preferred to
metal or .solid rubber, but -emergency metal wheels come intc opera-
tion in e¢dse of & tlre~-burst crpuncture. The car can be entered
fram elther side and 1s surrounded by an external catwalk to
facilitate obmervation whille in motion.

The car, which 1s streamlined with a2 noncorrosive light
aluminum-elloy cowling, 1s driven by four continuous current motors
coupled slectrically and mechanically in pairs. Fach motor davelops
25 horsepower at 48 rpm, but can be made to give 62.5 horsepower ..
at 320 rpm for 10 seconds. Braking is electric. Illumination and
signalling devices are provided. A rheostat device, operated by
an cobserver in the car, by which accelsration and speed cen be
varied, 1s described in detail, and a- diagram of thc complete
electric circuit i also given.

The oabin contains & dynamometric balance and an indicator
showing the distance traveled; also & three—component accelsrograph.

DY
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Graphs show the results of tesis mad.e with the motors running
in geries and in parallel,. The }otal distance traye 'ed by the -
carriage was 440 mieters (lll—’-l-'j £%); of which 140 (L440. £t) were used
-for the initial acceleration and 100 (330, £t) for. -braking, giving _
a uséful length of 200 meters (655 £6) . ‘

[l

.-:.u. e Airc. Ens,, Jan. 19""0: P' 19

861. Fulier, Dell: Data and Spéecifications 1/10 ‘Scale Radio TFree
' Flight Model. Rep. Ho. zE-02h,.QVAC, May. 1gh5. 5' “t

A compilation of all data and specifica.tions pertinent to a
1

i—é-scale radio-controlled. free—-flight research ‘model of & hypothetical

flying boat. of 180 000 pounds gross weigh’o hag been prepared. The
model discussed is bub one of a family of hulle to be built and
tested for the purpose of determining the correlated effects of
}ength-—beam retio and depth and position of step on the general,
hydrodynamic characteristics. In order to make direct comparisons
of the results within the family, the various hulls ere to be
suspended ’beneath ‘the. same wing and taill combina‘bion. C e

885, Brooke, H, E.: Develofiment of a Radio Conbrolled Free Flight
Dynamic Model. Rep. No. ZH-020, CVAC, May lohl,

The development of a radlo~tontrolled Irese-f£light dyhamioally
Bimilar model of & flying boat is disocussed. The model and control
equipment are described and illustrated by photographe and colored
sketches.

[ .. s | : . IR A .
883. Stout, Ernmest G.: Development of Precision Radio-Controlled
Dynamically Similer Flying Models., dJour. Aero. Sci.,
vol. 13, no. 7, July 1946, pp. 335-345.

Great progress hes been made in recent years tcward improving
the reliability, speed, and accuracy of the'various experimental
test procedures available.to the aircréft designer. This paper
describes the development of such a procedure whereby flying scale
models, which are dynamically eimilar scale dupllcates of the.
full-scale prototypes, may be accurately flight-tésted through the
use of popi‘oioning,. multichannel radio remote control. ‘Fhis develcp—
ment dllows the designer to determine accurately mihy dynamié char—,
acteristics of a new dasign which would not ordinarily be available

fe e, (A

- . . e
“: e -
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until the actual airplane 1s flight-tested, This procedure is
particularly well adapted to the q.etermination of dynamic gtability
during the fake-off and landing of $1¥ing’Boats and'was developed .. .
primarily for ‘thies purposes. |I'b ig. direc:’bly applicable, however, . to
many other dynamic problems of both J.andplanes and seaplanes., C

‘The design and condtruction of the self—propelled rree-tlight ” -

L%

models end the remote-confrol equipment are considered, es well as
8 general discussion of the instrumentation, enalysis, and testing
procedure. “It:is’ concl.uded that: e, .

1. Full-scale hydrodynamic utability éan he accurately pre— C
dicted by scale, fa:'ee—:oody, dynamically similar models through the
use of, multichannel rad.io remote control ' :

2. They speoial Consolidated Vultee radic trénamitter and .iu o -
recelivers, deaigned. 'ror the proportional control of seven aimultaneous
channels, have pr,oye e!}tirely feaefible and. reliable "

L T rees

. ot v R

3. The special two-—cylinder, two—cycle gasol*ne engines have
excellent speed contrdl characteristics and have proved patisfactory -
and dependable under’ the nmost severe conditions of salt water and
cantinuous high——pcxwer operatior, = o . _ .‘ '

rP *

4, The method of instyiméntation and enalysis for free bodles
has proved to be simple, rapid, accurate » and’ erbreme],v veraatile
in its opqration.

‘I‘hese conclusions are subsuantiafbed by extensive operation and' )
the results of full-scals correlatidmds .

(See 2ls0 abstracts "{22, 899,, and. 906 ) - ' :‘ D

884, Lenge, F.: Dynamische ahnliche Schwimverlcsmodelle -aus.,

. Plexiglae (Dynamically Similar Float Models of. Ploxiglas)

.UM No.l &.8 Z WoB e '- TS PEAN IO B R ey
. Plexig.las is heing turnéd +to aét"building mat.arial for dynamically
ginilar float, mod:ela ingtead “of theé uswal balaa wood, which cannot ' -
resist a. long tqst in wa'ter. Plexiglas 18 impervious to water end
is easily worked in smalleat w41l thicknesses {of 0.5 mm (0.02 m.) -
upwards), on forming apparatus. - The high mechanical demands on the
dynamica}.l.y s8imilar model, little weight 3 ansl small mmnen’t. of 1nert1a

r -
Ao e
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with sufficient strength, are being fillad. by bhe use of Pleziglas. ;
The principal adventage of Plexiglas is.its transparency,. by. whicp

the water:flow on the bottom of & float can be observed.. .Besides .

this, there is the smoothness of the material to be comsidered,

which surpasses & first-olass paint, Ploxiglas 1s thus a material
.which éan be epplied with ianifold success in model research. -The .
report concludes with a d.iscussion of . a test of a flcat model. .. Aqt-hor

88s. Truscott, Sta.rr-' The Enlargéd N.A.0.A. Ta.nk, and Scma of 11:.5 i
Work, NACA TM No. 918, 1939.

: Design considerations &nd novel :rea.tures of the orig:lml St
NACA tenk. (abstract 50) are- discussed briefly. To increase the +-.
amount of work that would be done in & given time and to be.pble. - - .
to tow larger models at higher speeds, the length of the tank was . -
increased from 192G feet to 2880 feet and the four.wheels of the
carriage were.repinsced by ‘eight mdependentl;g driven wheels arranged.
in four groups of two.., The maximum speed. of the revised’ carriage
is 80 miles per- hour. ‘The revised carrjago, its power and’ ‘control ..
équipment end towing gear, and the method &f faking and recording :
date are described. It is comsidered that the relative merit with
regard to resistdnce of forms for hulls can be determined only. by
considering each form asg part of apecific canplete eea.plane and
making take—off computations for eéach., An 1llustra‘bive ‘example qf
the usg ;Qf tenk and windn-rt.unnél *data for 'bhe canpu’c&tion 91' take-
off pprfamanpe is givan. R Cem -,

-

-~

*886., cremona., Cesare- The Experimenta.l Tank a.t “the G-u:ldonia :
Hydrodynamical Laboratory. R. T. P, Trans. No. 1048,
British Min, Airc. Prod. (from Atti di Guidonia, No. 6,
. Aprilk 30, 1939). -

The, comparative dimensions of" exis*bing t£wing ‘basins are shown
in ta‘nular form. The Guidonia tank ig 436,70 meters (1430 %) long,
6.50 moters (21 ft) wide, and 3.75 meters (12 £t) deep, end has a
carriage speed of 4O meters per second (131 ft/sec), whereas:.the
Langloy Field tenk; although 600 meters (1970 £t) long, has'a
carriage speed. of only 27.5 meters per second (0 ft/sec)

Speaigl "Thermolnx™ gla.es and’ 1nsu1ating materials give a :
constant temperature snd avoid the necessity of heating the building
The basin itself consiste of 11 sections and two specilally cone
structed; end sectione. Subterranean passages allow for inspoctien
and are used for the electric and water cond.uits, while photographic
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and gpticai observaﬁims can be made: shrough portholes in the
terminel sections. The terminal gelleries (each holding 24 cubic
"meters 'of water) can be repidly emp‘oied. when access is necessary
for, settfng up modela. el

L

Y

A Yoet--shaped sluice s working on the hydmuiic ballast principla,
is used to divide ths basin into two porti.ona vhen desired. Each
separate half can be partially or totally emptied.. Both towing
carriages can thus be used sinmltanaouely withou-b mutual interfer
ence due to wave motion. . .

The volume of water 1s 16,800 ¢ Bic neters (380 000 ft3), ite
surface 2840 square meteis (30,600 £t It comes from the Acque
Marcia reservoir on Monte Celio, which alao supplies all public
services in the district, With the limited guantity available for
use, the bagin can be filled in 25 days. Suppleimentary water is
pumped from & sunk well., Both installations a.re controlled from a
central cabin, about 180 cubic meters (6400 £43 ) being added dailie
for cleansing purposes; ite equivalent being diacharged through .t
terminal galleries. . Four main butlets,.wor on the por'bcullis
principle, enable 'bhe basin to be emptied i 2 hburs. .

c A specisl feature of the tank is 1ts wa.ve Buppresbor‘s, which
havo reduced the time,taken by the wate: 40 calm down after.a .test
run from 30 mimutes to 1 minuté: -Diagrams:shiow thd“varicus devices
tried out, and their demping effect, The jost. aaﬁiﬁfact.ory, which
has J;een aﬂ.opted, is an grtificial beach consisting of sloping .
shelvss pro,jecting acwnyards n:ﬂ:.o 'bhe watern Alapg each side and at
the endas,

et . . - AL s ¥
R é e

Airc-. Eﬁg‘."’,""ﬁ.@ﬂir'lgho, p. 115

*88'5,l Miki, T.t Erperimental Tank ‘of Atchitokei-Denki and Co.,
C o ome I.t‘d Jour. Soc. Nav Arch. Jayan, vol. 51, Apri‘l 1933,
0 .y . 1—75
'--‘.':: B b oLt ;

2oy . v £ :
ARl ’ e e

ﬁanlc 60 dters. (,183 ft) Yona,: 2 metars (6 £t) wida, and
1.5 meters (4.6 £t) deep Tor model towing experiments of. sezplane

_--_-___floe.ts and flying-boat hullg; driving motors coupled directly on

. fore and resr-whee] - axa].s, each m@tor"davelopmg 10 ,horsepover;
,-_desct‘i}stion of*towing carriage. R T S N N liw
1 )'I.J"" e o - e e £

T \i:...-. --,_.".-. v : "l -. T:Eng Ina—-: 1933) p. 1008

o

EE
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888.. Truscott, Starr, and Ebert, Jom W., Jr,: :First Tests of the
NACA .Events Recorder — Take~Offs and landings of &
Consolidated PBY~5S Flying Boat. NACA MR, Bur. Aero.,

MB.;Y Ts 19)"'2

- Some take-—off and. landing tests were made o:f:‘ a Consolidated PBY—‘j
flying boat with the NACA events recorder installed. The- teste wers
made: at gross loads of 24,000 and 28,000 pounds for several dif-. ..
ferent. conditions of take—off. Timg histories of alrspeed, water -
speed,. trim, elevator angle, and rudder angls were recorded. The:
events recorder is described in detall. The results of the tests -

were plotted and campared’with results taken during tests of a %‘-:"-size
model in ILangley tank.no. 1. T

#889, Anon.: The Froude Tank of the Hydrodynamical ILaboretory of
the Itallan Ministry of Aeronautics. L’Aerotechnica,
vol. 12, no. 4, April 1932, pp. Mr(-lr(e.

The dimensions of the Froude Tank of the Hydrodynamlcal
Laboratory of the Italian Ministry of Asronautics are given in
sketches and the more important ltems of equipment in sketches and
photographs. The total length is 176 meters (578 £%), depth =
2.3 meters (7.5 £t), width 3 meters (10 £t). The maximum velocity
of the traveling carriage is 10 meters per second (32.8 ft/ sec).

There are two small subsidiary tanks with continuous flow,
maintained by a circulation pump absorbing 25 horsepower. Typical
curves of alr and water resistance of a hull are reproduced and a
conbined diagrem of characteristics is constructed In nondimensional
coordinates.

qur- R.AuSc,' J\:ule 1935, P. 512"

*890. Albring, W., and Luetgebrune, Eé.nnover: Der grosse Pariser
Rundlaufwasserkenal (The Large Circular Towing Basin at
Pal‘is) TeCha BBI'., 'VOl. lo, nO. :LO, Oct 19)4'3, pp. 303_3110

A descripticn of the ccmstmction of the large circular towing
basin at Paris 1s given and weaknesses of the: test .arrangement:are -
pointed out which had to be sliminated by the Imstitut fir Aercmechanik
und Flugtechnik to make possible.-force measurements. Turbulence
measurements give the range of the criticel Reynolds number. Finally
a basic observatlon on the suspension of mod.el bod.ies towed Iin water

1s given. oo _ Author

-
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*891.'Povitzk§3 A. 8.3 Inwestigation on Eanding Impact of Seaplanes.
Trans. Sci. Tech. Soc Shipbld and Engrg. (Ruasi&), vol. 2,
1936. . A _

- Particulars are given of the mpthoda adopted by the Hydro— )
Experimental Department of the CAHI when carrying out experiments .
on soaplanes.. Interesting rosults were obtained from the tests by
means. of migcrorecording instruments at present used by this depart~
ment,-which include & dynamic tangiometer for synchronous’ measure~ )
ment of deflertion,, an accelograph for overload measuraments, angd. a f;
gtress recorder for measuring the pressure on the hull. Illustrd— "~
tTotis are given of the various instruments employed in carrying -
out the experiments., The most interesting instrument is the
accelograph which hae a range of acceleration fram 130 unite pbr
second () .variant) to 250 to 300 units per second (2 variants);
this high acceleration permits the. overloed stresses produced by,
outside forces as well .as the vibration to be récdrded with great
accuracy. Overload graphs are given of & seaplade when landing.

(See Eng Abetracts, vol. l, no. 2, sect. 3, March 1938, p. 1k4.)

Jour. R.A .5., June 1938, p. 565 -

%892, Vogel: Messung der benétyten Bodenfliche bei Sterts und
 Landungen von Seeflugzeugén (Measurement of the Wetted
Surface during Take-Off and Landing of Seaplenss).
FB No. 1787, Z,W.B., April 1943.

The wetted surface of . Blohm and Vosg BV 1384 flying boat was
measured during teke—off and landing in the Baltic Sea: (Bay of Liibeck).
During these experiments a simple oonfact instrument wasg developed,
which gave satisfactory results at ite firset use. Author

*893 Benard, H.: New Laboratory ‘Fquipment for the Study of Fluid
5 Wakes. . L'Aeronautique, no. 147, Aug. 1931, pp. 291-293.

. A descriptiva account.is given of the optical and cinematograph
installation at the Sorbonne Iaboratory for the study of the wake
left behind an obJject moving in a fluld with a free surface.

Examples of film records are reproduced, and the determination of
the poloa of* eddies is discusmased.
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*80l., Fried, Walter: ‘The No. 3 Tank for Model Beaplane Tests. _
Rep. No. 289, Bur. Aero., Oct. 1945, )

: The No. 3 ex.per:unental tow:.ng tank at S'bevens Institute of
Technology for mbdel seaplane tests is described. The tank 18 -
12 feet wide and 6 feet ‘deep -and provides additional facilities for -
testing models of seaplane hulls at speeds up to €0 feet per second.
A nevw two-story ‘building houses both the tank and offices » shop,
photographic_ department, and miscellaneous utilities. The facilities
were constructed ynhder the spoheorship of the Bureau of Aeronautics;
the building and eq_uipment are the property of the Government; -and
the land is. owned and leased to the Government by Stevens Institu'be.
Salient terms of the Bureau's contiract covering the No. 3 tank are
included in-the report s .

o Aero. Eng, Rev., Feb 19146, p. 75
895. Anon.:’ Note oo Future Req_uirements for +the Tank ‘I'esting of
- Flying Boat Models and for Model "Ditching" Tests. ~
TN No. Aero 1257, British R.A.E., Aug. 1943,

‘Flying boats and la.miplanes are brieﬂy ‘compared on an opera-
ticnal basis. It 1s believed that large flying boats could operate
ovér the oceans with about the same freedom as shipping while large
landplanes would be restricted to flying between terminal airports.
Limitations in the R.A.E. tenk of maxjmum speed, length of tank,
size and scels- of model, and air flow ardund the towing carriage
vere discussed.  -A- tank adequate to deal with the next stages of
flying—boat development .ghould be-at least 1500 to 2100 feet long,
15 feet wide, and have a maximum speed of 60 feet per second.

Some disadvantages of large modele are listed. A tank suitable for
nmodel ditching tests would be 100 or 150 feet long, 20 feet wide,
and 4 Peet deep, and be equipped with flood lighting for movie .
photography. Wave making apparatus might be provided.

896, Hamilton, J. A.1 A Note on the Use of Free Flight Models to
Investigate the Water Handling of New Seaplane Designs.
Rep. No. F/Res/195, British M.A.E.E., Nov. 16, 1945,

Tests were made of s i—é-size model of a pro,ject.ed Jot—-

. propelled seaplane fighter to investigate the possibility of using
radio-controlled models to determine the water handling gqualities
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of new seaplans. deslgns. The tests have been concerned, mainly,
with the elimination of various defects and wegknesses 1n the radio
and model design, with the improvement in rocket design, and with
the development of a suitable piloting technigue. It 1s concluded
that mariy of the difficulties ancountered could be overcome by the
use of .a 1arger model. . C e o
: 89? Binnie, A. M. A Possible Form of High-Speed Wa:ber Cha.nnel-
coer R & M. No. 1857, British ARC, Mey 12, 1938. .
Disadvantagee of the custcmﬂry [(Froude] type of towing basin

are the length of .the tamk and the necesslty of accammodating
meesuring lnstruments and observers on the, towing carriage. A )
. farm of wbowing hesin is suggested in which the model is at rest .in
- =& stream of weter.moving with uniform velocity- A Venturi flume,
consisting of a convergent-divergent constriction in a horizontal
channel, is used to produce the high-speed stream of water. It is
shown theoretically and experimentally that, under certain condi~
tions the water downetream of the constriction is of uniform depth
and pessesses & unliform speed which 'exceeds the critical Yelocity

of ed, where | . & 1is the acceleratiqn dus’ ‘to gravity end 4 is
the depth. . _

f“898 Llewelyn—Davies, ‘D, I. T. P.: Proyosals for a. High Speed. -
o Towing Tank for.Testing Models of Large Seaplanes-
TN Ho Aero 174k, British R:A.E., Jan. 1Shé.

‘The minimum tank characteristics required for, testing large
flying boats of 150,000 pounds to 500,000 pourids loaded weight are
a length of 2200 feet, a width of 20 feet, and a depth of 6 feet.
This, Jength allows & speed of 70 feet per second to-be maintalned

. for- 20 seconds. Control both of the steady speed. and of the rate
* of acceleration i8 recammendsd - the controls to be on the: carriage.
Two' carriages should be used, ome for dym#filc model tests and.the
other for force measurements. On both carrlageés meahs should be
provided for regulating the air flow’ past the models. Suitable
side and end Beaches and a wave mﬁker should be provided.

899. Stout, Ernest G.: Radio- Controlled Dynemic Model Augmenta
Hydrodynamlc Research. Aviation, vol."#5, no. 2, Feb. 1946,
pp- lTl 173. : .

The use of aynamic models ae an important tool for predeter-
. mining the performence charactexristics of projected aircraft deslgn

St Veen LA P
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is emphasized. The development of the motors and. control eg_uipment

for a -e‘}--eize froe-flight model of tho Consolidatéd. mode;_ 31 Piying

boat is disctigsed. The two throttles, eleva.tor rudaer, ailerons 9
flsps, and ignition are remotely controllable and. several safety
features have VYeen incorporated into the design. The aercdynamic .
.forces on the model arg measured on a six-component balance which
‘'1g rigged to a trusswork Fastened to the fromt. of a station wagon.
Camparison with wind-btunnel results’ showed" very: good agreement of
lift, mpment 3 and eleva'bor effec'biveness. .
*900 Behrens s W.e Tes’cs on a New D, V L. Recorder for thHe Water
Pressure cn the Hull.of a Besplane. . uftwi_ssen,_ vol. k4,
no. 7, J'llly 1937, ppo 220-'291‘ 2 - T . N

In- the new* mod.el 'bhe diaphragm is mac;lﬁned ou'l‘; of a solid
plece and .screwed inte position- instead of being soldered as before.
In this way -it can be assured that the diasphragm is flush with the.
bottom of the hull where the pressuré’ ie to be recorded, The T
actual.record is by the scratch method as before. The natur&l
period. of the new d.:laphxagm is 1500 seconds in air and 1000 eeconds

in water ['_a.pparent]y should be ll sec :ln e.ir and. -f;-’—oa sec in

SR

vater |.

Detaile of 27 landings on smooth water with a flat-bottcmed.
boat are given. The pressures wers recorded 50 centimeters ¢
(19.7 in.) in front, of the step and the maxima varied between
1.2 and 3. 9 kilograms per centimetere (17 1 a.nd. 55,5 iv/sq 1n; 5

These preseurbs are considerably Jigher t-hah 'bhosa _previously
recorded. Parb. of” this increase i& probably . due £6 the ‘Pact.that -

the area of the new .diaphragm is smaller than that -of the old model -

20 centmeters (3 1 in.a) ‘dgainst. 30 centime'bers (.65 1n.%) .’
According‘ %o the theory of Wagner the peaks 6f the impact blows"
are 1ocal:1zed. over a small area of the hull so that the actual size
of the diaphragtn usged, affecte the results. .

B J’our RAS., Oct. 193'{, P 966

et ‘ '.. -_- . . . s
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*601. Pabat, W.: Uber eine Modsl}lversuchseinrichtung gur Unter—
auchupg der Dynamik von Start und Lepdung von Seeflugzeugen
{Now Model Test Equipment for the Investigation of the i ' -
‘Dynamice of Take~Off and Landing of Seaplanes). FB No." 252;. .
- ZM.B, :

New equipment developed by the seaplane department of the ESVA
18 deacribed., The. equipment, 18 used for the investigation of the’
lending impact and the porpoising of seaplenes., The equipment. is.
designed to’ supplemen‘b full-scale tests by modsik teeté 5 because the
latter present grea.ter pcope for development.)' - S Author

*902, Reichart s H.. {er Kavitationeanlagen fﬂr kle:lne Kavitat.ion—
zahlen (ancerning Cavitation Installations £oér Small "« -« >
Cav‘itation Numbers) 4] No. 6680 Z W.B., Fe‘b. 12, l9h5

This report ia concemed. with the fundamentals of design and
operation at low cavitation numbers. The rew G8ttingen free—flow )

wing tunnel is described in wh.ich tests were carr’ied out at vexry 7

low ca.vitation numbers. T _ , ;-"~ Author

L L LY B

*903. Bogcius: ' Untersuchungen ﬁber die- zweckm&satlgete From eines
Wellenerzeugers (Investigation on the Best Form of a Wave—

To determine the cond.itions in rough see. for towing tests on - -
floats and planing surfaces, a wave-meking machine has to be pro—
vlded to create evén wave conditions for the whole length of the
tank, The tests were carried on mostly with michines of. the _ .
plunger type. D‘lsturbing ocross waves were found at.certain e
frequencies. To ‘damp these near their point of origin, small- T
meshed screens were proposed. Particular attention has tO be paid
to the fact that apy quantity of weter behind the plunger may prove
detrinental in that excitation of it by the plunger cannot -be
wholly avoided. - . Author

*#*90k, -Anon. ¢ Wave—Making Apparatun for Test Tanks. 2.V.D.I. ,_' B
+ vol. LXXI, Aug. 13, .927, p. 1168, . . -'.'--u"‘--'
The Hamburg Shipbuilding Laboratory has acquired & wave-making
apparatus vhich allows model tests in rough water as well as in
emooth water. The essential part of the apparetus is a metal body
rounded off at the bottcm forward so that waves are produced only
in front of the apparatus when the'body is-reised and lowered in
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the. tank....The motion provided by an electric -motor.is imparted to
the body through three verticel supperits-sliding within brackets
via trains of gearing and two systems of leve,re and_links._ _The
height of the waveés can be varied at will up to 30 centimeters with
a length of 5 meters, - The‘,frequeggy_ei the yaves. can a}eo be
varied,

- -t e~ g B LT .. . =
-_; PRETS L M . . -." -

If the moment of inertis of the medel isecarefully adjusted by
means of trimuing weigpts s ;80 .that 1t corresponds:. exactly according.
to the law.of  similarity +0 the. mement of inertia of the.full-scale:
conetructione, tests can. bes. carrigd out to.determine whether coin-.
cidence-exigts between the natural—period and any of the perilods .of
the waves. The information gained 1in this way:will eneble. the -
designer to avoid coincidenge by-g euitable distribution of the .
weights. : . . A R B R n:nr.“

T o, R A. s., Sep't 1928, D. 828 ..... .

(See also abstracts h82, 513, 518 519, 657, 661, 699, 709, 710a o
729, 751, 76la, 906, 907, 911, and 91k.) :

Technique SRR

905. Garner, H. M., end Cocmbes, L. P.: The Determination _of the
Weter Resistance of Seaplanes. R. & M, No. 1289. -
Britieh ARC, Ooct. 1329, . '

The sccuracles of, twa generai methods for determining the L

-water resistance of seaplanes Bre investigated Direct measurement.

of the forces on a "hull mey be. made .by towing a hull beneath a .
seaplane. fuselage and by measuring the forces between. the two bodies.

Indirect. measuremente ‘of the reeistance of a hull may be made.by

measuring the forward acceleration and by estimating the thruet and

alr drag.

The direct method is likely to prove the most accurate If a
satisfactory mechanism can be designed. With the Indirect method,
some important errors can arise from different sources, and a high
order of accuracy must be maintained In certain recording instru—
ments. A thrustmeter is essential for use with the indirect method.
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906. Stout, E. G.: Development.of Testing Procedure and Correlstion
. Studies on & 1/8-Scale Radio Controlled Dynsmic Model of
“the XPh¥~l Airplens. -Rep. No. ZH-025, OVAC, May w945, 1

. Dﬁi'ing March, April, and May 1914-5, testa were conducted om a
free-flight, 8-size, dynamically similer model of the XPiY¥-l air-

plane.  The tests. were conducted in Sen Dlego Bay, California,
through the use of multichamnol radio remote control. The model
was powersed by 2 two-cylinder, two-eycle gasoline engines and the
controls were.operated by positioning eleciric servos., A Bystem
of instrumentation and anslysis was developed that involved only a
good 35-millimeter motion-picture camera mounted on & tiipod and a
specially ‘designed £ilm analyzer. The runs could he analyzed '
rapidly with an accuracy of 10.25 foot per second for speed readings
and 30.25C° for trim. Stebility end spray characteristics of the
radio-controlled model were correlated wilth similar bteste conducted
on both the full-scale sirplane, which was equipped with an

NACA evgnts recorder, and a similar %-scale dynamic model tested
in Langley tenk no. 1. '

*G07., Behrens, W.: Ein Verfahren zur Messung der beaufschlagten
Schwimnerfldche (A Mothod of Measurement of the Wetted
Surface of & Float). UM No. 605, Z.W.B.

In order to use data on landing Impact for the prediction of
impact forces, 1t ia nscessary to determine several needed values
experimentally. Up to now the theory has always assumed a
constant "hitting length" during the immersion at landing. In
this case there would be & pressure wave parallel to the keel line,
and running fram the keel to the water line. Actually the wave
also runs forward from the step, and hence there will be a
reosultant oblique pressure wave depending omn the shape of the
bottom of the float. The magnitude of the impact depends mainly
on this wave, and on the magnitude of the wetted surface which
lies bohind it. In the preeent paper & method 1lg described for

' the measureiment of the wetted surface of the float. Author
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¥908. Mitchell; R. J,, and Cliftod, A. N.i “Experiménts” in Model
Tank a8, %asis for Design of Floats and Flying- Boats.
Cinquieme Congres International de la Navigation Aerienne.
(5th International Congress of Aviatidn), vol. 1, Sept 1-6,
1930, pp. 606-633.

. Whet precautlong must be taken to ensure that model results

be applicabla to fuil-scale. (In English )

s

my
MmN e e D TEee Tnt., 1931, B 1265

Y

. o : o N . ..
AL LRy ._.._,,.,_._ BEELA

909. Gott, J. P,: - Further Note on the Tank Testing of Dynamic
Models’ of Flying Boats with Specisdl Reference to the Model
... of the G—boat. * TN No. Asro 962 (Tank), British R.A. E.,;' :
- June I9h2 s
j f"\
The information presented in abstract hOO is extended and the*
status of tenk festing dynamic models- to determine their longi- -zd
tudinal stebility characteristics is reviewed. It is generally.
concluded that tahk tests on dynamic models give reliable indication
of: full-ecala behavior providdd they are interpreted'with due "regard
to exis%ing experience with model and full—~sScale behavior. Detailed
~comparisen, hetween model_and full—ecale behavior requires great
care %o. insurs. thiat the model and full-scale’conditions. are. exXactly,
and not only. approximaﬁely, oomparable. Methods-of - disturbing both |
the model.and.fullfﬁize seaplane-aprs’ discusdeld an& ‘the nsed for a - -
good definition of porpoising is poinﬁed out‘: T .. s

910, Gats, T. B, Wots' on, by ClHriBth”of British diE. American'
Methodd of Tank Testing Dynamfc Models of Flying Boats.--ﬂy N
. - TN No. Aero 1197, ‘.Bri'bish R A E., May 19&3 SRRy,

'. {-\."-',"

The msthods used by the British and the Americans in the tank:
teshing of flyingéboat modeis for longitudinal stability have been:
campaxred and critical comments have been msde. The trim limits of-
stabllity and the limits of stable positions of the center of
gravity have heen discusqed with special emphasis placed on the
upper limit, ihcredsing trim-as deFined by . the NACA.' It is. balieved _
that the NACA procedures for determining longitudinal ‘stability - '
-are too specialized and that similar results -aré obtained more
directly by using the RAE testing method.



oh r— NACA RM No. L7JLk

RESEARCH
Technigue

*Qll. Sikorslw, I.: Novel Method. of. S‘budying Flying Boat Hull
Models. SAE - advance paper, for mtg. April 15-16 1931.

Test procedure and equipment utilizing epe'ed boat capable of
speed up to 35 miles per hour for towing different models.

Eng. Ind., 1931, p. 1266

912. Sottorf, W.: Take-Off and Landing in Model Exporiment.
R.T.P. Trans. No. 966, British Min. Airc. Prod. (fromw R.H.
vol- 20, No- Q, JB.D. 5, 1939, Ppu 3“—118)

: Afber same mtroductory notee dealing with the problem of
mechanical similitude, a description is given of the method employed
in tank tests of the teke—off and landing of dynamically similar
flying models. A number of photographs are given of water landing
tests carried out on several landplanes and seaplanes, together
wi‘bh graphical dlagrams of the results cobtalned. o

913.. Coatibes, L. P.: The Teating of Seaplanes and Flying Boats.
... Jour. R.A.S., vol. XXXIV; o« 230, Feb. 1930, pp. 190-209..

The mothods used at the Marine Alrcraft Experimental Eetablieh—
ment for the determination of grosg weight and position of the
center of gravity, and of the hydrodynamic and aerodynemic perform— :
ance of full-size seaplanes and flying boats are described.

Take-off time is determined by an. observer with a stopwatch.
Take—off distance is determined elther by taking. bearings on the
aircraft from two shore stations or by taking aerial photographs
of the wake produced by the seaplane while taking off. The effects
of wind, groes welght, and thrust on take-—off performance are dis—
cussed. Mothods for determining water resistance (see also _
abetract 905), stability at rest, and manocuverability at low water
apeeds are described.

Tests of serodynamic perfcrmance includ.e determination of'
maximun speed. and rate of climb at varioue altitudee, fuel con-—
sumption, and 1ift and drag. The raduc;tiqn of aerodynamic performe
ance data to standard conditions and the present&tion of the results
are dlscussed. _ .
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91k, Allen, J. B, Water Tests of Seaplanes Using Free Models.
Rep. No. H/Res/183, British M.A.E.E., Nov, 1, 194k,

Same preliminary experiments have besn made in which models of
& proposed Jet-propelled seaplane fighter were catapulied in free
flight on to still water. Motion-picture records of the landings
were made and the resulis analyzed to give the trim limite of sta—
bility and curves of trim plotted againet speed. The spray and
general handling characteristics were observed visually. The
atablility characteristicse of the models were similar to those of
other models and of full-aize flying boats.

The testing technique and methods of obtaining trim, angle of
yaw, and speed from the motion-picture records ere described. The
testing of free models is relatively cheap, requires little
auxiliary equipment, snd can be done with little modification o
exigting tank models. ’

Take-off tests of the models propelled by a slow-buwrning cordite
rocket were also made, bubt the results are not given in the ryeport.

(See also abstracts k22, 439, 482, 513, 518, 661, 668, 680, 722,
749, 751, T6le, 766, 775, 788, 891, and 896.)

Langley Memorial Aeronautical Laboratory
National Advisory Committee for Aeronautics
Langley Fleld, Va,.
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SUBJECT INDEX
(Numbers refer to abst.racts.)
Acceleration: 608 669, 6713, 68e, 702" %0 705, T09 to TiL, 718, S
732, 733, 756, 165, T T79, T9L * °0 . v
Accidents: 750, 807

Aerodynamic forces: 510, 706, T5%, 756, T75,; T19, 780, 9%, 795’, Eiean
812, 817 to 834 (See also Air drag.) . ‘

Afterbody beam: 652 B e

Afterbody chine flares 600, 617, 618, 626, 627, 632, 637;.638; 9L

Afterbody form: 574, 602, 614, 617, 632, 631+ 646, 6525. 666,. 667,
795, 829

Afterbody keel angle: 570, 592, 610, 6528, 653: 655: 759: 772a =
' 785, 795 . few .'. ~ .

Aftéi'bbé}" 1ehéth:-“519, +589; 596, 600, 6#6 652, 762, 777 781, ';91
Afterbody steps: 665, 667, 713 :
Afterbody warping: ©46 ERE RO

Air drag: U437, 451, 457, 459, 62k, 625, 81T, 819 to 826,:.829, 833

Aly Plow: 813 : AR T C o et
Anchors: 839 . ot e
Anple of Tloat setting: U484 . (See also Wing setting.) -« wi.

Angle of heel: 576

.‘Angle of yaw: _608 ) e e
Aredo Ar 661 604 . - T Toonw e
Aradoc Ar 95: 480

Arado Ar 196: 688, 700, 78T - o

oh s .. e e

vy
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Arresting hooks: 56k
Ayr flying boat: héz, Lk73 .

Beam: 436, 451, 518, 63;0, 66, 672, 781, 783 (See also Afterbody
beam and Forebody heem.) - . :

Bibliography: 518, 530, 555

Blackburn B.20; 463

Blackburn B-49: 405

Blackburn Iris: 82i+

Bleriof Santos'--Dumon%: Y7

Blohm and Vose BV 138a: 892

Blohm and Voss BY 222: 767, 786, 803
Blohm and Voss Ha 139: 477, 684
Boeing 3l4: 502, 507, 508, 515, 597, €47, 659, 736, 760, 800, 801
Boe:!._ng NB: 598, 69

Boeing FEB: 568, 603, 759, 788, 808
Bow form: 591, 718, 773, 783, 795
Breaker-stap: 636, 791

Breaker strips: 627, 632, 756, 761

Buoyanoy: ,‘"37: 502, %03, 518, 582, 607, 6Q3, 62“6: 6!"81 650, 651,.
756, 819

Bureau of Aercnautics design no. 22 ADR: 626, 780
Bureau of Aeronautics design no. Tl: 5'?0é 571, 573, 54, 577 to 580,
1Q '

Bureau of Aercnautics design no. 137: 646
Bureau of Aeronaut’ cs design no. 7hh9: 633

Bureau of Aeronautics floats, Mk.I to Mk.XI, for Vought 02U:
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CAMS 110; thI ;J~ I T ."t_l.ﬁff LT

Caproni 310: 480

~

Caproni triplans; 475
Catemsran: 654

Cavitations 520, ‘553, 560, 5é2,.563,_565: 566; 902
Center—of-gravity limits of stability: 772, 775 to 782, 789, -
- : : : 792 to 795

Center—of—gravity position: 437, 640, 646, 652, 653, 702, T52,
SR 759, 761, 70, TTLs 77h: 783:'7853
787, 797, 819 (See also Center~,
of-gravity limite of stability.)

=)

Chihe flare: 545, 584, 615, €48 (See also Afterbody chine flabe

and Forebody chine flare.)
Chines: 64g, 652a ' |
Consolidated P2Y¥: 732, 733
Consolidated PLY (model 31): 783, 789, T, 206

Consolidated PBY: k71, 624, 777, 778, 791 to 793, 888

Consolidated PB2Y: 498, 600, 625, 648, 756, T6L, T6la, 775, T76:
779 .

Consolidated PB3Y: 650, 651, 795
Corrosiony 432, 520
Corrugations: 649

Currents Loh

Curtiss NC: U475

Curtiss SC: 709, 710, 811, 832
Curtiss Seagull: .480

Curtiss S03Cr 815 g T
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Dead rise: 436,95&9, 552, 570, 583, 591, 592, 637, 658, 763: 713, -
799

Depth of water: 531, 532, 532a, 547, 620 to 622 .

Desoriptions: 406, k1l, k1o, 438, 443, 462 to 482, 819, 820

Design: k02, 407, 411, kik, k32 to L6, 465, 476, 478, h81, ko7,
50h1 518 5225 707: Ti7s 725, 730: 819

Directional stability: .52, 518, 602, 623, 625, 736, T46, THT,
| ggle#,t?gég"(_s% 765, 788, 195, 797,

Dorniar design for amall high-—epeed flying boat Leb

Dornier Do 18: 77 '

Dornier:Do 26: &8, k72 - - o o

Dornier Do X: U67, 469, 470, 475, 607 |

Dornier Wal: U475, 673, 683, 830

Douglas C-~47: 821

Dougles YO-4h4: 568

Drydock: 861 _ .

Fdo model h9:: 656

Fairey TII F: 48k, 599, 608, 831

Fairey N.%: 411, 465, 576

Fairey Seal: TO64

Felixstowe P.2: L65

Felixstowe F.3: 411, 465, T29

Felixstowe Fury: U75

Flaps: 493, 599, 605, T50, 759, 779, 787, 789, T54, 795, 797, 837

Flaps on stub wings: 800 e T
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Flaps on wing tips for heel st:ability: 8o1
Flight-path angle: 724 S

Float-wing configuration; 462, 506

Flow of water on bottam of hull:s 649

Fluted bottom: 1493, 634, 642, 655

Focke~Wulf 621 720

Fokker hull-less seaplane: LT3

Forebody beam: 655, 775

Forebody chine flare: 800

Forebody form: 634, 646, 731

Forebody keel angle: 656

Forebody length: 589, TTT, 781

Forebody warping: 598, 629..

Frictiona}l resistance: 518, 627, 668, 674, 675, 675
“"Gazda nozzle" step: 628 |
Gloster IV:s 819

‘Gruzmnan' J2F: 703

Grumman OA-9: 768, 790

H.16 fiying boat: 729

HallpAluminuﬁ.PTBH: 682

Handling: 403, 432, 433, bhl, 471, 481; 817, 835 to 837, 84k, 848,
852: 85"": 857; 858: 860: 86}"‘; 865: 867: 871.’ 872

HD-& hydrofoil boat: 559

Heeling moment: 311, 726,
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Heel stability (hydrodynemic): 505, 736, 6 T4, 759, 799 te 803
Helght of teil; 696 | e ’
Heinkel Ee 42: @85, 689, 696 |

Heinkel He 59: 523

Beinkel He 60t 695

Heinkel He 1l1l4: 686

Heinkel He 115: 687

Hook on step: 579, 706, 763

Hughes-Keiser HK-1l: 627

Hull. form: 452

Hull loading: 432, 485, 486, 493, 497 to 499, 509, 577, 590, 595;
600, 611, 624, 65, 640, 646, 64, 6528, 672,
732, 733, T35, T3Ty TH0, T525 TSk, 756, T57, T59s
765, TT1s T, T16, T18s T79, 8L, 785 to 787,
789, Tk, 796, 797, BBB, 913 :

Hull volume: T4O

Hydrofoilss ko2, 435, bh2, 518, 556 to 567, 632, 658, 681

Hydrostatic stability: L13, 432, 437, 4h9, 450, 457, 458, 502 to 515,
518, 570, 573, 574, 577, 579, 580, 582,
607, 610 ta 613, HL5 to 618, 623, 645,
67, 650, 653, T46, THT, 819, 913

Impact; U452, 455, 457, 538, 544 to 555, 682 to 724, 727, 730,
732, 733, 829, 891, 907

Inboard wing floats: 419, 485, 515, 643
Intérference .'Ibetwee-n' iy ing'bodies: 527, 678
JATO: h95,' 496, 498

Junkers Ju 55 Seet 796

Kicker plates: 6&#
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Tt Yaw T

Landing: U426, lm., 767, 8h2, 8&7
Landing on ground or ice: 430, 689, €96
Landing stability: 452, 483, 753, 754, 156, 757, T6Rs 765y 766,
768, TTL, T72, T4 TT7, 178, 760 to 782 ,
78k, 788, 790, T94s 7195, T97, 888 - . L
Landplanes, camparison with seaplanes: 403 to 405, 409, 412, . .
415 o 418, b2o, hal,
k23, bal, h26 to 429, .-
432, h35, 83.1, 815, 816
S - - 821: 856:
ILatécoére Croix du Suwd: 477
Latdcodre Lt. de Vailsseau Paris: 477 Ny
Length~beem ratio: 583, 592, 61%, 737, ThO, _782, 881
Liore et Olivier H~27: 477
Liord et Olivier H-h7: 477

Loening F-5-L; 586

BT A

Loire 103: "L477.° g - . o

Longitudinal stability: -b52, 457, 498, 519, 522, 540, 575, 58k, ‘. .

595, €00, 628, 656, 743 to 797, 829,
837: 883, 888, 906 909’ 910 . 1. !

Longitudinal steps: 493, 545, 591, 59%, 631, 667 -
Maneuverability: 708, 798, 837 .
Martin JRM: 702, T74, 781

Martin model 130 L7

Martin model 156- &9 .
Martin model 160: 635 to 637, 641, kb, 650
Martin P3M: 601

Martin PBM (model 162): 582, 602, 632, 64O, 644.- 7055 T46,7752, -
' . _h" ) 765: 813: 834 :

€,
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Mertin PB2M (model 170): 638;,. 671; 'f06, ™7, T5%, 769; 7694,
| 806, 826 _

Mitsubishi Zero: 480

Moment of inertia: 702, 764k, 785 :

‘Mureaux collapsible seaplens for submarines: ey

‘Navy N3N: 816

Navy PBN: 772 (See also Consolidated PBY.)

Navy PN: 621, 622

N flying boat: 673

Northrop N3-PB: L0

Operation: L1k, W26, 439, 838 '

Performance: 40Ok, 42h, W32, 4ih, 810, 81k

Phoenix P.5: Lll, 465, 731

Piloting; L33, €01, 693, 757, 767, 820, 835, 840 to 856, B72, 888

Planing: 518, 529 to Shk, 551, 568, 560, 60k, €0, 630, 679, 722

Plening fins: 783 " '

Planing flaps: 755, 7558

Planing-tail configuration: 652, éﬁea

Porte Baby: 475 .

Pressure distribution: 458, 519, 529, 538, 557, 679, 682, 703,

70k, 711, 712, T8, T2T7 to T34, 736,
790, 900

Propellers: T35, 751, 778, 179, 7187, 789, 79

Propulsive arrangements: 468, 601, T35 .

Resistance: 413, 422, k39, Bhkg, 452, Ls7, 487, 518, %@2, 533,
o 9345 537, 539, 564, 568 to 679, 754, 753, 755,

759, 765, 781 to 783, 788, 819, 885, 888, 905, 913
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Retractable planing bottams 463, 479

Rivet heads: 819

Rohrbach Ro II: Ll9

Rohrbach Romar: 52k, 643

Rough water: 425, 445, 471, 504, 518, 52k, 536, 58%, 682,
684 to 687, 689, 693, TOL to 705, T09 to Til,
714, T15, T8 to 720, 727, 729, T32, 733,
gig,tg 5;(.:,8, 5?7{37;65’ 780, T8k, 79-9, 845, 816,

Rudder: U37

Saunders R.4/27: 770

Savoia §~55: U475

Scale effect: 517, 521, sk0, 576, 608, 609, 619, 627, 630,
663 to 665, 669, 670, 67, 675, 675a, 758, T6h,
765, TTL, 785 to 789, T96, 638

Sea anchors: 8L6

Seaplane bases: L03c, 408, hik, 429, 841, 857 to 872

Seaways: 874, 875, 877

Seaworthiness:l" k32, 837

Shock absorbers: 685, 689, 636, 713, 720

Short Calcuttas: L4778, 482

Short Cockle: U482

Short Crusader: 819

Short Empire: U477, 478

Short F.5: L08, 411, k65

Short G.:* TTL1

Short Kent: 478
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Short Mussel: 482

Short Shetland: 751, 797

Short Singapore: 482, 499, 609, 670

Short Sunderland: 490, 663

Short Valetta: 482

Side forqe: 725

Side steps: 677, 806

Sikorsky MO-7032: 639, 650

Sikorsky PBS: 711, 718, 833

Sikorsky S-42: 477, 807

Skegs: 756 - S

Sopwith Bat-boat: 475

Spinning: 811, 815, 816, 831

Spray: 452, h68, 498, 522, 538, 575, 576, 583, 585, 588, 595, 598,
60L, 602, 617, 626, 632, 635, 637, 6k2, 645, €48, 65ea,
655, 660, 668, 669, 671, 680, 735 to 7#0, T46, 7&7,
T5L, T5h, 765, T2, TTk, 776 to 781, 8%, 788, 789,
791, 791a, 795, 819, 906

Spray strips: 584, 639, 64k, 646, 738, 756, T72, 775, 181, 890-

Step depth: 592, 50%, 634, 6528, 752, 756, 757, 762, 765 T2, -
15, 777, 781, 790, 791, T95, 881

Step falring: 623, 648, 663, 677, 757, 819, 826, 829

Step plan form: 600, 632, 646, 651, 672, 752, 756, 757, 763, 766,
115, TT7, 780, 781, 790, 791, 793

Step position: 59k, 600, 602, 632, 634, 638, 642, 752, 759, 761,
763, T, 776, 78L, 783, 790, 792, 793, 795, 881

Step, second: '61h, 616, 706

Sternpost angle: 757
L
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Stub wings: ~432, 440, ik, LS9, 469, 485, 508, 515, 645, Ehr,
ého, 683, 736 800 to 802, 829

Sunstedt HS-340: 654

Supermarine four—seater; 411

Supermarine S.5: 819

Supermarine S.6: 820

Supermarine Southampton: 408, 669, 825

Tail damping: 770

Teil extension: 584, 600, €02, 632, 639, 759, TTT

Take—off: 4hl, 4hg, 458, 471, 483 to 501, 518, 560, 607, 627, 672,
708, Th6, ThT, 781, 788, 81k, 820, 850, 858, 885, 913

Taylorcraft Auster V: 784
Testing equipment: 482, 513, 518, 519, 608, €09, 657, 661, 699,
709, 710, T29, 751, 7513: 879 to. 904 /906,
907, 911, 91k
Testing technique: u22, 439, 482, 513, 518, €03, €08, 661; 668,
’ 680, 722, T49, 751, T6la, T70, 175, 788,
809, 825, 891, 896, 905 to 91k
Tip floats: bk, Lh9, 458, 459, 468, 485, 505, 509, 512, 515, 574,
577, 579, 680, 681, 726, 756, 801, 802, 822, 826,
829, 834
Track: 437, 590, 819
Transverse shape: U451, 539, 549, 595, 615

Trim: 493, 499, 522; 600, 627, 676: 702, 718, T2k,’ 733, 735: 751,
756, 763, T68

Twin floats: hos, Lhg, 458, 590, 606, 653, 678, 682, 7&1, 805,
819, 820, 845

Unconventional configurations: 435, 448, 628, 654

Unsymmetrical floats: 585, 654, 695, 700

W
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Yentilation: 629, 636, 637, 648, 54, 757, 766, 7905 795, 829

Vickers Vigilant: 595

Virtual mses: 516, 517, 526, 546, Sh7, 552
Vought Coreair; 660, 802

Vought Courtier: T0L

Vought 02U: 572

Vought 0SU: 70k

Vought 0S2U (Kingfisher): 480, "{38l

Vought V-85: 509, 758

Vought-Sikorsky Ve-ik: 750

Weke: 518, 531, 61k, 655, 668, T4l, 76\6, 833
Wall interference: 527, 621, 622
Waterlooping: 807

Water rudder: 736, 804, 841

Wave resistance: 527, 538, 539, 678, 679
Waves: 829, 850, 873, 876, 877, 879

Wave suppressors: 886

Wotted area: Thl, 892, 907 .

Wheol well: 650

Wind: U486, ho3, hok, 496, kog, 0L, TT7i, 786, T96

Wing setting: U487, 499, 605, 819

Yawing moment: 756
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